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Abstract : In this study, the surface protection film based on organic-inorganic composite is
manufactured for suppressing lithium dendrite growth, and the film is applied on the surface
of Li metal negative electrode for lithium metal batteries (LMBs). The film is consist of the
polyvinylidene fluoride (PVDF) polymeric binder which has good mechanical strength and high
electrochemical stability, and carbon black (Super-P) which has outstanding electrical conduc-
tivity as the inorganic compound. First, in order to confirm the suppression of the internal short
circuit by the lithium dendrite, the time required for the short circuit is measured while a con-
stant current is continuously applied. As a result, the internal short circuit is delayed in pro-
portion to the carbon black content of the film, and it is significantly delayed than bare Li
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metal electrode which does not use protection film. The cycle performance of the thick pro-
tection film (8 wm), is worse than that of the thin film (4 um). However, as the carbon black
content of the film increased, the cycle performance is improved. Thus, the surface protection
film based on carbon black/PVDF composite can delay the internal short circuit, and has low
overvoltage during the cycle. However, more stable cycle performance needs to be built through

further improvements.
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Fig. 1. SEM images of the protection films with the carbon black content; (a) CB_0 wt%, (b) CB_20 wt%, and (c) CB_40

wt%.
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Fig. 3. Cycle performance of the Li/Li symmetric cells
with different film thicknesses (8 um and 4 pm) with 20
wt% carbon black under 1 mA cm? and 1 mAh ecm?; (a)
PVDF and (b) PVDF-HFP polymeric binders.
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