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(57) Abstract: Preparation and the use of a polymer-based composite sol-
id-state electrolyte having a high ionic conductivity, belonging to the tech-
nical field of lithium ion battery electrolytes. The present invention uses a
carbonate-based polymer, a conductive lithium salt, a porous support mate-
rial, a functionalized silane coupling agent and an inorganic ion conductor
material for composite preparation of an organic-inorganic composite sol-
id-state electrolyte. The polycarbonate-based polymer electrolyte has a high
ionic conductivity, a wide electrochemical window, and a high ionic trans-
. ference number. The functionalized silane coupling agent can form chemi-
7 cal bonds and interactions with the polymer and the inorganic material to
have a bridge effect between the polymer and the inorganic filler, so as to
improve the ionic conductivity of the polymer electrolyte, expand the elec-
trochemical window of the polymer electrolyte, and improve the interfa-
cial contact between the solid-state electrolyte and the positive and negative
electrodes, thus enhancing the charge-discharge performance of the lithium
ionbattery. The present application is suitable for the lithium ion solid-state
batteries having high-voltage positive electrode materials.
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50 mg RIS HEMEMHBHATIE TS (LLZTO) 5 150 mg 3-%
R = 8RR (APTES) JIAF] 2 mL ZFHHHHEERAHER AL, @7H
30 min ZJ7, fE 60°C HiH 24 hy SR HEA R 80C HIIHE TIHRA LERIEH], 153
APTES@LLZTO &M AR 1: a1 g MkR LG LK. 0.3 g A= el
WP B8 (LITFSD VR A B3 RNV T A2, % EiR APTES@LLZTO #72K 1(2 wt %)
5 A2 W A2 R 1% AR TIE (AIBN) BE, FihE™ 30 min
ZJEHEE 4h, BRIREFURETR. ERNUM SRR ., Pl Whatman B84 4E
NZFUSHER AL, K S AR TR AR ] Whatman BRI
T-1RAE 80°C R ANFA 10 /NI BEL AT BLTCHLE A R B, S35 JEBE ~140 1
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¥
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¥ 200 mg RN EHFEMAFEHATLIETFME (LLZTO) 5 200 mg 3-
AR = ZEH L (APTES) ARl 4 mL ZFEHHtE B 2R 4% B1, &
7 30 min 2 )5, 1E 60°C it 24 h; RS F] 80°C I E T RAE LB, 1§
F] APTES@LLZTO K 2: RJE 1 g B ZIG W28, 0.3 ¢ W=/ Fhe
LD 22 (LITFSD R & BRI W B2, 4 iR APTES@LLZTO ¥:K 2 (4
wt %) 5 B2 IR B2 W E 1% MR — T K (AIBN) Ba, SRS
30 min ZJaHHE 4 h, HRIBMETREW. ERUBOHERE E, Bl Whatman 3
AU 2 AL SHE B AL, BRI 5 0 F R BUR A R R 21 Whatman F5 (147
T B TRAE 80°CNMFA 10 N L AT VLN E & B, P52 A
~143 um.
SRt 3

100 mg R &R A LIS 314 (LLTO) 5 100 mg 3-[N
B = 2R FMERAPTES ) JIAF] 2 mL ZfFH HFHE ENR A C1, #7 30 min
ZJG, 5 60T Hidk 24 h; AREHBE] 80C MHZTHALRIET, B3
APTES@LLTO HEHAK 3: AJ5 | g KPR LJA LG 0.3 g A =5 lehisit
W (LiC10y) IR AW FES 2IVAR C2, ¥ iR APTES@LLTO #5K 3 (2 wt %)
5 C2W T C2 R E 1% MNEEA R TR (AIBN) BE, i~ 30 min
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LT 4

¥ 100 mg R &I EMEHEATIE T 24 (LLZTO) 5 200 mg3-
RAAR = ZEH L (APTES) ARl 2 mL ZEFHFABIRAAR D1, &
7 30 min 2 5, 1E 60°C it 24 h; RIS F] 80°C I E T TRAE LB, 1§
3] APTES@LLZTO K 4: )5 1 g B ZIG W28, 0.3 ¢ W=/ Fhe
TR TE IV e 8 ( LITFSDVE A 1 -2 BIVA TR D2, iR APTES@LLZTO K (2 wt %)
5 D2 W% D2 R E 1% A R T (AIBND B4, =EHA 30 min
ZJEHEE 4h, BRIRMEFUREW. ARNUMOERE B, L Whatman W84
WA ZFLSHEE B, KR S g FUR G VGRIR 3 Whatman RGP : X
A 80°C R MFA 10 /NN FEM AT HLTCHL & F MR IR, P35 )5 2 ~141 pm.
SETE 5

¥ 100 mg RN EHFEMAFEHATLIETFME (LLZTO) 5 100 mg 3-
AR = ZEH L (APTES) ARl 2 mL ZFEHHEB 2R AR E1, &
7 30 min 2 )5, 1E 60°C it 24 h; RS F] 80°C I E T RAE LB, 1§
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AU 2 AL SHE B AL, BRI 5 0 F R BUR A R R 21 Whatman F5 (147
T B TRAE 80°CNMFA 10 N L AT VLN E & B, P52 A
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£ 100 mg RIA& 2 B BB A IR S (LLZTO) 5 50 mg 3-&
HHE= 28R (APTES) JIAF] 2 mL ZJEHHRHARNR G F1, @55
30 min ZJ7, fE 60°C HiH 24 hy SR HEAR] 80C HIIHE T A LERIEH, 153
APTES@LLZTO HEWAK 6: RSG5 | g Mk LG 4. 0.3 g B =9 behi
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A 80°C R MFA 10 /NN FEM AT HLTCHL & F MR IR, 35 )5 B 2 ~143 pum.

B . KT 9K CREFE 0.01 Z2K) BB BV EM R ER,
(TREHUE L 3 A s, SRPIME.

BFHSE: RAWMAENE S AR aMm, 4% R2032 M
VRIS, s AR =5iR, Hrb, LARGYRBRNEE, S ANEN
HERHA, R ONESBHPUA.

AL 2T T SR ANV AR AN Jr SR A SR A W rBUR 0T, 43 2032 B3NN,
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ImV/S.

SEHt 7

¥ 240 mg 18 BRI ZOIR AN TERRT 45 mg 1145 HIURI 2,1 B2 34 S) 5 40
min; SO 15mg iR w40 . 15 mg LIRS (S2iaf 5) A1 150 u
L 1-FF5E-2 MRS GE R 35 ST0H B 40 min: IRBUEEMTERIE, ERHKMT 80CHT
8h: FEHR Ak R=12 mm B9E Fr, KA ERSCHES] 5 FHLHLE & AT H
FEIT, 4 BB SR A 2 i A A
S 8

¥ 240 mg FOEEIRER ALY IENAN 45 mg {95 HE57 2.5 A4 ST FBE 40min;
TN 15 mg ¥E4EFPRMAE M. 15 mg BEFURB S (SLWE®) 5) 1150 vl 1-
FRE-2 WEERE SE i 3 S F B 40 min: IREQEAR IR, ERHAT 80 CHET 8
hs BEAR A 3R R=12 mm 0915 F, KA FIRSEHEE] 5 HHLEHLE & H i fion i
T, 4R RN SN A B A A el b
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LA R O

SEt ) BETHEE (S/em, 25°C)
(vs.Li"/Li)

1 1.9x1073 4.8
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2 2.6x107 5.1
3 2.3x107 4.8
4 2.0x10° 4.8
5 3.1x107 5.0
6 1.95x10° 53
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