Solid Electrolyte Interphase: Theory and Experiment
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Solid Electrolyte Interphase (SEI) | Modeling Scheme

- Film formation on graphite anode - 1D mesoscopic continuum model on electrode surface
- Reduction product of electrolyte - Simple SEI chemistry: Li,COq
- SEl slows down further electrolyte reduction - Electrolyte conductivity in nanopores ¢/ = efo
- Continued capacity fade / Increase in impedance with large empirical Brugemann coefficient
- Challenges in Experiment and Theory T e ot
- Complex chemical composition [ electron conduction: Ohms aw } ont --
- SElI morphology: porosity / dual-layer structure e kmet'gwer'vo'mer
| Limiting transport process | Li+concemraﬂonc
[ Electric potentials ®sgr/Pelyte }
SEI porosity € (sggr = 1 — €)
Experiment » s
- Specific Surface Area of porous SEl
- Graphite vs. Li/LI* A =S el — o) —ae LE 0%e
- Electrolyte: EC:DEC 3:7 wt.-%. 1 M LIiPF, ag " 0x?
- Additive: Fluoroethylene carbonate (FEC), 2 wt.-% - Elementary cubes of size ag filled thh probability eggg
Reaction of FEC": I ) = S
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- VC Is reduced earlier than s
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