CIESC Journal, XXXX, XX(XX): 1-15 AL T2 XXXXAE 2B XX B 26 XX | www.hgxb.com.cn

(fEESEEscessescsssesq,

L gk *'5:51% DOI: 10.11949/0438-1157.

"::: 5533553355533553%

EHEKE(LLTO) ASERRE XM S RIARE

HWE, £E, B
(" REREAAE T 2EBE, REE300072; 2 KET Y Bt O S5 Hl vk im e s, KEi300192; ° fhs TR SR A 4=
TSR, KH300350)

WE. BEHEkAE (LiLa,, TiO,, fAFKLLTO) 1A MBI ELE R A LY S g, (B EIRT Mk 1x107 S/
em MR RAAME TR S ANRERE, BT —2EESHE 7 (ASSLBs) Bl EEM B Z —.
{HSEBRR AR, LLTO A4 25 #4370 4 125 BRARASE AL . 220 LLTO #9623 7 L 3 R B R A L 5 R A 2~3 AN B 4%,
U EE i 2 7 L AR $X%%%ﬁLu@%%wﬁﬁ%EE@%%L%mﬂ,ﬁﬁ@%%&%@%ﬁ&$#
A 1 B BRI 5 F B0 6 1 5 R R AE e X B AL S e RE RO B2 i), BTN AR TRE . A A TORE S A TR A
%%@ﬁﬁ%%m%ﬁﬂﬁ&%,aﬁﬁmﬁ%Luoﬁﬁﬁﬁﬁﬁ%uﬁ\%%E%%%&@miﬁﬁm%
Tl o

KA. LLTO; fiRBE; SONLEH; SRR P16, Mokl

FESES: TMIIIL XEAARERD: AA

XEHRS: 0438-1157 (XXXX) XX-0001-15

Research Progress on Complex Microstructure of Lithium Lanthanum Titanate
(LLTO) Solid Electrolytes

ZHAO Lijun', NIAN Yao", HAN You"

(*School of Chemical Engineering and Technology Tianjin University Tianjin 300072, China; * Haihe Laboratory of Sustainable
Chemical Transformations, Tianjin 300192, China; ® State Key Laboratory of Chemical Engineering and Low— Carbon
Technology, Tianjin 300350, China)

Abstract: Lithium lanthanum titanate (Li, La,, TiO,, hereafter designated LLTO), a prototypical perovskite—type
oxide solid electrolyte, has garnered considerable attention as a prime candidate for next—generation all-solid—state
lithium—ion batteries (ASSLBs) on account of its outstanding bulk ionic conductivity of approximately
1 x 107 S/em at ambient temperature and its remarkable environmental resilience. In practical
implementations, however, the actual structure of LLTO deviates substantially from the ideal crystallographic
model, and the total ionic conductivity of polycrystalline LLTO is typically two to three orders of magnitude inferior
to its bulk counterpart—a disparity that severely impedes its industrial adoption. This article presents a systematic
overview of the crystal structural attributes and lithium—ion migration mechanisms intrinsic to LLTO, with particular

emphasis on delineating the structural characteristics of diverse microstructural imperfections that arise during
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synthesis and service, along with their consequential influence on ionic transport behavior. Moreover, the review

consolidates recent advancements in precision defect—manipulation methodologies—spanning lattice engineering,

grain boundary engineering, and interface engineering—with the aim of furnishing a robust theoretical foundation

and charting prospective research trajectories for the design, fabrication, and refinement of high—performance

LLTO-based solid electrolytes.
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Table 1 Table Classification, Advantages and Disadvantages of Typical Oxide Solid Electrolytes
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Fig. 1 Schematic diagram of LLTO structure: (a) Crystal structure of cubic perovskite™; (b) Tetragonal perovskite structure of

LLTO™; (¢) Orthorhombic Li, ,La,,TiO;, Blue: lanthanum; Red: oxygen; Dark grey: titanium; Purple: lithium; Light grey: cation
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Experimental values fit best at a thickness of around 18 nm (without an amorphous layer). ™
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Table 2 Comparison of Different Modification Strategies and Their Ionic Conductivity Enhancement Performance
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