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An Investigation of Intercalation-Induced Stresses Generated
during Lithium Transport through the Li;-sCoO: Film Electrode
by Using Laser Beam Deflection Method
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Intercalation-induced stresses generated during lithium transport through the
Li1-sCoO2 film electrode were investigated by using laser beam deflection
method, galvanostatic intermittent titration technique and potentiostatic current
~ transient technique. For this purpose, LiCoO; film was deposited on the
Pt/Ti/glass substrate by rf magnetron sputtering method, and then annealed
at 550 C for 24 h in air. From the in situ stress transients simultaneously
measured along with the galvanostatic intermittent titration charge/discharge
curves, it was noted that the stresses were remarkably generated in a single-
a-phase region as well as in a two-phase (a phase and P phase) region.
From the comparison of the variation of the stresses with the molar volume
of the Lii-sCoO: electrode during lithium transport, it is suggested that the
molar volume change within the a phase and the difference in the molar
volume between the a and B phases are responsible for the generation of the
stresses in the single-a-phase and two-phase regions, respectively. In
addition, from the quantitative analysis of in situ stress transients
simultaneously measured along with the potentiostatic current transients, it
was found that the amount of the stresses generated during the phase
transformation remained constant irrespective of the potential steps. This
result indicates that the amount of the stresses generated during lithium
transport can be theoretically evaluated from the stress transient curve

measured as a function of lithium stoichiometry.
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