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Fig. 1

(a) Digital photograph of PHBFT; (b)SEM image of the LLTO-BiFeO, coupled fillers;

(c) surface of PHBFT; (d) EDS mapping of PHBFT
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Fig.2 (a)XRD pattern of PHBFT, PVDF -HFP and coupled LLTO-BiFeO, fillers. (b) High-resolution trans-

mission electron microscopy image of the coupled LLTO-BiFeO, fillers and heterojunction. (c) Ionicco-

nductivity and of CSEs.

(d) V-Tdiagram of Li/PHBFT/Licellatroom temperature ( The attached fig-

uresrepresent the imped ancespectra of the battery before and after stabilization, AV =10 mV ). (e)

Schematic diagram of polarized dielectricmaterial BiFeO,
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Fig.3 Hysteresis loop obtained from piezoelectric force microscopy analysis
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Regulation of space charge layer at composite solid electrolyte-cathode
interface for constructing long-cycle solid-state batteries

HE Xi, WU Hao" , YAO Meng"
(Department of Advanced Energy Materials, College of Materials Science and Engineering, Chengdu 610064 , China)

Abstract; The unsatisfactory performance of single inorganic and organic solid electrolytes has driven the
development of composite solid electrolytes ( CSEs) for solid-state lithium batteries (SSLBs). However,
the existence of lithium-depleted space charge layers ( SCLs) at the interface of cathode and CSEs
(I._¢) restricts lithium ion transport, which hinders the improvement of ionic conductivity and affects the
electrochemical performance of SSLBs. Herein, we report a new type of solid electrolyte composite with
bismuth ferrite (BiFeOs). lts presence weakens the lithium-depleted SCLs at the I, .., activates lithium
ion transport channels, and enables efficient diffusion of lithium ions across various internal interfaces of
solid-state batteries. This design achieves a high ionic conductivity of 1.24 mS ¢m 'and a high lithium
ion transference number of 0.81, which are approximately twice as high as those without BiFeO,.
Consequently, the all-solid-state lithium battery using LiNi, 4 Co, s Mn, s O, cathode exhibits excellent
electrochemical performance, retaining 92. 3% of its capacity after 200 cycles at 0. 5C. This innovation
of activating lithium ion transport channels at the interface by weakening lithium-poor SCLs provides a
new approach for achieving high-performance composite solid electrolytes and solid-state lithium batteries.
Keywords ; composite solid electrolyte ; space charge layer; ion transport channel; lithium metal battery ;

interfacial chemical potential; solid-state battery o
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