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Figure 1 Interphase issues between cathodes and solid polymer electrolytes, interphase problems and the effective strategies (color online).
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Figure 2 Solid polymer electrolytes. (a) Schematic of Li—ion transferring in solid polymer segments [34]; (b) effect of the end groups on the

electrochemical stability of solid polymer electrolytes [31] (color online).
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Tablel Ranking of 0D, 1D, 2D, 3D fillers in terms of suppressing polymer crystallinity, forming interphase percolation channels, forming filler
percolation channels, and enhancing mechanical strength (1: worst, 4: best) [22]

Suppression of

Formation of interphase

Formation of filler Enhancement of

crystallinity percolation channels percolation channels mechanical strength
0D fillers 4 1 1 1
1D fillers 3 2 2 2
2D fillers 2 3 3 3
3D fillers 1 4 4 4
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Figure 3 Interphase mechanical properties. (a) The contact loss between cathode particles and solid electrolytes [36]; (b) liquid electrolytes/cathode
interphase and solid polymer electrolytes/cathode interphase [35]; (c) interphase contact characteristics of composite cathodes [44] (color online).
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Figure 4 Solid polymer electrolytes decomposed by cathode catalysis. (a) The side reaction of cathodes and solid polymer electrolytes leads to the
decomposition of SPE and the loss of active substance in cathodes [56]; (b) SPE decomposition by LiCoO, and conductive carbon [57] (color online).
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Figure 5 Inorganic—organic solid electrolytes. (a) The solid Li—metal batteries consist of polymer/garnet solid electrolytes, composite cathode
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Figure 6 Remitting the volume change of NCM. SEM images of (a) NCAS82 and (b) AI-FCG76 after 1000 cycles [82]; (c) growth mechanism of C—

NCM and R-NCM [83] (color online).
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Figure 7 Graphene interlayer impedes interphase side reactions. Interphase reaction with (a) no interlayer and (b) introducing graphene interlayers
[89] (color online).
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Figure 8 Strategies of interphase problems between Ni—rich NCM and SPE. SEM images of (a) bare NCM622, (b) Li,CO;-coated NCM622 and (c)

Li,CO5;—LiNbO;-coated NCM622 [90]; (d) cycling stability of bare NCM622, Li,CO;-coated NCM622 and Li,CO;—LiNbO;-coated NCM622 [90];
current collector corrosion of (e) general SPE and (f) AIF;—poly—DOL SPE [91] (color online).
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Research progress of solid polymer electrolyte/high voltage cathode
interphase stability
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Abstract: Solid polymer electrolytes (SPEs) are promising candidates for next-generation energy storage because of
their excellent mechanical properties, weather resistance and easy processing. They are better than those of inorganic
solid electrolytes (ISEs). Moreover, compared with liquid electrolytes, SPEs also perform a better thermal stability.
However, the practical application of SPEs has been impeded by the interphase issues of electrodes/SPEs, especially, the
high-capacity cathodes/SPEs interphase in a high energy density battery system. Here we review the key characteristics
of SPEs and the interphase issues of high-voltage cathode/SPEs, including the poor interphase contact and interphase
instability. In addition, we further analyze the main factors that lead to the serious interphase problems between high-
voltage Ni-rich oxide cathodes and SPEs. The effective strategies to solve these problems are also summarized. Finally,
we propose a prospect for the improvement of high-voltage Ni-rich cathode/SPE interphase, which provides a guideline
for future research on solid Li batteries.
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