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present a simulation research based on a two-
dimensional model of all-solid-state lithium-ion

Figure 1. Concentration of lithium ion and potential in the
electrolyte at the end of charge
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Computational Methods: The simulations for . . e -
Figure 2. Concentration of lithium ion and potential in the

the charge/discharge processes of an all-solid- o cctrolyte at the end of discharge

state lithium-ion battery are carried out, in which o n ;
. _ . . . Global: Electric potential (V) Global: Electric potential (V)

the negative electrode comprises metallic lithium S A // NN '
and the positive electrode is constructed by the s | S e S B\ e ‘
- - - - = et - B N T
polycrystalline film of LiCoO,. The electrolyte is a N — 2t e |
solid-state Li,PO, film. The electrochemical = e - A AR B ey
. . - w . 24 = ‘ S 24 ||
reactions at the negative and positive electrodes 5] +32|. 47 [y
can be represented by 0 2 et ’ > e
Li o Lit+e” , (1) Figure 3. Charge/discharge curves (cell voltage vs. time)

LiCOOZ PN Lil_xCOOz + xLit + xe". (2) for various charge/discharge rates

The chemical reaction in the electrolyte is Li’ <  Conclusions: Results show the charge/
Lit + n~. The transport of Lit and n™ is solved  discharge characteristics of an all-solid-state
by the Nernst-Plank equation. The transport of lithium-ion battery. The cell voltage by charge
lithium species in the positive electrode is has a steep rise until about 3.9 V and then
described by the Fick’s law. In calculations, the  spreads around corresponding to the different
negative electrode domain is not involved. The charge rates. For discharge, the cell voltage
calculation of current density taken in the before depletion is shifted downwards for
electrolyte is coupled with the solution of the  higher discharge rates.

transport of lithium species in the positive
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