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-Carbonaceous materials as negative electrode:  

commercialization of the camcorder battery by SONY in 1991.

-Continued consideration of the use of metallic and metal–

metalloid alloys, due to the possibility of significant increases 

in specific capacity and capacity density

-Another alternative: oxides → high capacity

1. Electrochemical formation of metals & alloys from oxides

-Electrochemical conversion of oxides 

-e.g. lithium–tin system 

If an electrode initially containing SnO 

2Li + SnO = Li2O + Sn

(−562.1kJ mol−1 for Li2O and −256.8kJ mol−1 in the case of SnO 

at 25◦C) → 1.58V

Additional                       Li + Sn = Li-Sn

-if the formation of Li2O is not reversible, the electrode will 

maintain a composite microstructure and behave as a binary Li-

Sn alloy after the 1st cycle



2. Li-Sn alloys at ambient temperature

-number of plateau under equilibrium conditions



-the kinetics on the longest plateau, at 0.53V vs. Li and

from x = 0.7–2.33 in LixSn, are quite favorable, even at quite 

high currents at ambient temperature. This is consistent with 

the results of measurements of the chemical diffusion 

coefficient in the two adjacent phases, Li0.7Sn and Li2.33Sn, 

which were found to be quite high, 6–8×10−8 and 3–5×10−7 

cm2 s−1, respectively.



3. Li-tin oxide system 

2Li + SnO → Li2O + Sn

-Li2O: lithium-transporting solid electrolyte

Ionic conductivity at 25◦C 

1.5 x 10-9Scm-1

→ composite microstructure with 

the reactant phase mixed with

A solid electrolyte

-SnO & SnO2

F = 3-3+2 = 2 (plateau)



Gibbs free energy of formation of SnO2, SnO, and Li2O,

it can be found that this reaction will take place at 1.88V vs. Li



Initial SnO →1.58V vs. Li





4. Irreversible and reversible capacities



5. Other possible convertible oxides






