1776384
‘IT?D (1F EFRAFEMEE
/J F (2)%ARAENEARA (ADEERH: TWITT6384B

Intellectual

Property (45)/1—}% E . ‘P%R‘@ 111 (2022) #‘ 09 H 01 E

Office

QRUwHE£E 110104114 (22)¥% 8 FERE 1102021) £ 02 A 04 8
(5D)Int. CL. : HOIB1/06  (2006.01) HOIM4/13  (2010.01)

HOIM10/056 (2010.01) HOIM10/052 (2010.01)

C03C4/14  (2006.01) COIF17/00 (2020.01)

C01G25/00 (2006.01)
(30)4& s H : 2020/04/29 1B 102020 111 624.1
(TH®HFA 1B H1& N3] (48EH) SCHOTTAG  (DE)

75

(T2)E AN AP H B E B %% LEUKEL, SEBASTIAN (DE) ; #@f4& 4% SCHNEIDER,
MEIKE (DE) ; B4%#7 %4&7%| 3 # ROTERS, ANDREAS (DE) ; 4+ &# #®&
# SCHUMACHER, JORG (DE) ; #& % &% % AM X SCHMIDBAUER,
WOLFGANG (DE) ; & T# 46 2.4& RUDINGER, BERND (DE)

(THRIZA P HBER © BH K

(56) % 3K -
CN  107768715A CN 10993590127
CN  110128140A Jp  2019-145230A

US  2018/0301751Al
FEANR RWE
PREAGERE 24 BEAHK:2 X427

(54) & 44
BN GG B a3 LR  ERET KR AR
CHLLE S

RFRAGHN—REN AL &SRR TEN R4 B 248508 0mam
(LLZO) » £ Em s bt 55 b — B = M 8T A Fa=F M #FAEARLSL
WEETF R BB B B85 Bk BARSESE  HRBNEF Ak M3 a4 0 AR
BaEsEESRARN Y EASF R LT 2 @ FEEO A MY BT o TR SR RS
H P gt LB RER - BRDNABLZBET NI T GBZ GBREMR T A A RS - LER
THLCE N EXEXHHFAI I HPWPVORBL -

The invention relates to an aluminum-doped lithium ion conductor based on a garnet structure,

comprising lanthanum, in particular an aluminum-doped lithium lanthanum zirconate (LLZO), wherein the
latter is co-doped with at least one trivalent M>" ion on the lanthanum site, wherein the trivalent M3* jon
has an ionic radius that is smaller than that of La3*, and a higher lithium content is present in comparison
to a stoichiometric garnet structure, with the provision that if M37is yttrium, a further trivalent M>"ion,

which is different than Y3"and has an ionic radius that is smaller than that of La3", is co-doped on the
lanthanum site. A co-doping strategy is carried out, in which a doping on the lanthanum site with ions of

the same valence, but smaller diameter brings about the change in the lattice geometry to the cubic
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modification. This leads to a stabilization of the cubic crystal modification that is present also with

superstoichiometric quantities of lithium.

HEREE -

o __ YB*,,.-D(
\\\ mmmmmmmmm X . X

gé L e
B 1ot ~\‘~~Gd3*
g NN
g ! e

b *.Qs

PSR Y "“\~~

[P LiaAigLa&de:‘YXngO,?ié - :‘

RN

BRRRIE o ol

[ 1]



BRI - 110104114 ke
LT NE K [11%F02H24H FRizfEIE

2022.02.24 FHaH
1776384 CEEEED

QESE RS BN AR aEme s sk 868 - M
AR~ HEE AR RR
ESEEEA Y ALUMINUM-DOPED LITHIUM ION

CONDUCTOR BASED ON A GARNET STRUCTURE, POWDER
COMPOSED THEREOF, METHOD FOR PRODUCING THE SAME,
AND USE THEREOF

[ 2]

AZHFBAN —EERN O OGRS TSR sl
FrES Zsni2 bR (LLZO) e B F g2 /b — 1
—EMUEET M =EM T B AL N TR HBEER
STEAOBAOERMELL  FERE#EE - HRGIRE HOM &R Al
HAL RS EHBREARNRY T HE AL YN Z BT Ry H A = E M
BT o TN ORES > KPR DA EE - BB/ NERZ
BET RN IL 7B L SIS AR E A - WERIHEBLETELZ
BELHFAZLILTRBELIIBE -

The 1invention relates to an aluminum-doped lithium 1ion
conductor based on a garnet structure, comprising lanthanum, in
particular an aluminum-doped lithium lanthanum zirconate (LLZO),
wherein the latter is co-doped with at least one trivalent M** ion on
the lanthanum site, wherein the trivalent M?* ion has an ionic radius
that is smaller than that of La’", and a higher lithium content is
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present in comparison to a stoichiometric garnet structure, with the
provision that if M** is yttrium, a further trivalent M** ion, which is
different than Y** and has an ionic radius that is smaller than that of
La’**, is co-doped on the lanthanum site. A co-doping strategy is
carried out, in which a doping on the lanthanum site with ions of the
same valence, but smaller diameter brings about the change in the
lattice geometry to the cubic modification. This leads to a
stabilization of the cubic crystal modification that is present also

with superstoichiometric quantities of lithium.
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