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Li-ion batteries
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Polymer electrolytes for 3D-MBs
Requirements!
* Thin:1-5 Ym

e Conformalto the surface

e Pinhole-free

* Electronicallyinsulating
 Li* conductivity (103 —-10> Scml)

* Mechanically robust

In principle, an electrodeposited polymer electrolyte should satisfy

all of these requirements




How do you electrodeposit
a polymer electrolyte?
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Lécayon et al, Chem. Phys. Lett. 1982, 91, 506-510

Depends on solvent, monomer and surface



Electrodeposited PAN as an electrolyte

E/V vs. Li/Hg
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Poly(ethylene glycol) diacrylate (PEGDA) 1SSer
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15% v/v PEGDA (M, ~700) in PC, 0.5 M LiTFSI supporting electrolyte
Deposited on Cu,Sb on Au/Cr EQCM substrate at 100 mV s between -0.5 V

and -3.0 V vs Ag wire over 25 cycles



PPEGDA deposition on Cu,Sb

—— PEGDALITFSI from PC (on Cu_Sb)
—— PEGDA:TBAP from CH,CN (on MnO,)
——LIiTFSI
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PPEGDA in 3D

Deposition onto Cu,Sb on Ni-coated Al foam, 45 ppi
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PPEGDA:LITFSI on Cu,Sb on Ni/Al foam
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OUTSIDE
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Modifying PPEGDA (2 approaches)

Major improvements in mechanical stability but lower ionic
conductivity (lower electrolyte volume?)

0\/\0/\/0\/\0/\/0\/\0/\/0\/\0/\/0

“Internal plasticiser” improves film flexibility and ionic

conductivity — works at room temperature



5 . H Half cell discharge
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Deposition onto high surface
area RVC substrates (100 ppi)
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Deposition onto LiFePO, film (from ink) on 100 ppi RVC
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Same polymer electrolyte composition as shown on Slide 16
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Different polymer electrolytes
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Bisphenol A ethoxylate diacrylate (BEDA) instead of PEGDA
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Summary

Vinyl electropolymerisation reaction is applicable to
electrodeposition of polymer electrolytes

Electrodeposition of PAN and PPEGDA has been
demonstrated on both cathode and anode materials on
planar and 3D substrates

PPEGDA is modifiable through internal plasticisation and
addition of inorganicfillers to give a polymer electrolyte of
acceptable mechanical strength and ionic conductivity

Full cell testing is a work in progress but a realistic objective
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