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A7) B8k 204, X = F. Cl, Br, T Io]il, 0<m<20]il, 0<n<20]c}.
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dE 5o, A7 A= G2 QARA EvEA AskEs AMets A, 1 AR GARA s 3k
T ol SR ZAEE SEE ARE ¢ dou, oldl AFTHX s 5 AT LiAnRD: (2171914, 0.90
<a=2.1, FAFCR, 0.90<a<1.8, ¥ 0=b=<0.5); LiLiR0xDe (371914, 0.90<a=2.1, FAHo=Z,

0.90<a<1.8, 0<b=<0.5, @ 0<c=<0.05); LiExR0iD. (17114, 0<b<0.5, 0<c<0.05); LiNipCoRD.q
(7104, 0.90<a<2.1, FAFSRE, 0.90<a<1.8, 0<b<0.5, 0<c=<0.05, % 0<a <2); LiNiipCopROs-q
Zo (471914, 0.90<a<2.1, FAFSZ 0.90<a<1.8, 0<b<0.5, 0<c<0.05, %@ 0<a<2): LiNipp
CoRO-oZs (7104, 0.90<a<2.1, FAHSE, 0.90<a<1.8, 0<b=<0.5, 0<c=<0.05, % 0<a<2); LiNi-
pMmRD, (7104, 0.90<a<2.1, FAFSE, 0.90<a<1.8, 0<b<0.5, 0<c=<0.05, % 0<a <2); Li.Ni-
bR o Zy (17164, 0.90<a<2.1, FAHOZ, 0.90<a<1.8, 0<b=<0.5, 0=<c<0.05, P 0<a<2);
LiNijpMRO0s o Zy (71014, 0.90<a<2.1, FAA SR, 0.90<a<1.8, 0<b<0.5, 0<c<0.05, % 0<a<2);
LiNiEGO, (171014, 0.90<a<2.1, F-AAHSE, 0.90<a<1.8, 0<b=<0.9, 0<c<0.5, ¥ 0.001<d<0.1);
LiNiCodngGeO, (e37]ellA, 0.90<a<2.1, FAFSRZ, 0.90<a<1.8, 0<b<0.9, 0<c<0.5, 0<d<0.5, %
0.001<e<0.1); LiNiG0, (o]7]elA, 0.90<a<2.1, FAA %, 0.90<a<1.8, E 0.001<b<0.1); Li,CoG0,
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1.8, % 0.001<b<0.1); Q0s QSs; LiQSs; V:05; LiVy0s: LiTOp; LiNiVOs: Lia-nJ2(POy)s (171014, 0=f<2);
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g, AUNATORAL AEAGES Agetdon, 47 Bae FFE Hesel, B4 PHon oF
o] A (half-coin cell)E AZ3FUTE. o]F, A7 glF o] AAE < 3.0 V IR ¢ 4.3 Vo] At HE
oA °F 0.1C 0.14 mA/en'S] AFZ 3 3] 2wA shu Helstart
(A Asfd g k3 7] F9d D B =S Ay 1A A 4 SHAIHT. o Algw W)
W2 © 29 (dip coating) WWeldtk. FAF o=, 47 SUAE F5& 47 A daljd gl ©@b of
10 #3F 189, 2 o, A7 1A A gdd dANE 7] FHHE TS Ao e ¢oF 5
AIZF Sok Wxsto 2 fulE AASA T (A Ax), 180904 A7 sk, A EAgr B =S
2.
2

(2) AaAHA ] Az

(Hlate] 19] =S A8&3 half-cell) & A= Atelol AAH= 1A dsd== LisPS,E AHEs)
F02ME LigsIng ARESIGITE. FAFoR, f 13 md 958 B Blae] 19 4= oF 6 mg,
°F 50 mg& EMWE AT, F 370 MPad] k¥ ow YARFomHA HF

st

A oF 150 mg, L 7] AA

—_L
o -
Ao F Hlud 19 ARAAAE

I

TAReR, A5 EAZAE Ao ¢F 10 pmdd LiCo0, YAHE AFEsIla, 1A HIAFZAE LilPSClS

RNy
Abgatglon] ) PVDFE mlolt 24 Abg-a}
g5t AmA AR FFS AZsAC. Ay AF FE2AQ o mA) ASA o owly - =3l
86.3: 11.0: 0.9: 1.87} ¥== sto], A7) Eabu) oA E&sto=sn, ok 70 m T719 AmAAA o s

FEHAT.

Hrtd 1 (2A Hajde] 54 A dF S4 A#)
wgle] frhe 1914, Al dajdel 54 A A5 548 W@rkekr] fste], shvieh ol Alxw BM-
LPSCI % sol-LPSClell disll XRD wlo]E] ! &gk AZE doles 5 2 B4 (& 3a ¥ & 3b #2).
BU-LPSCI1-S Aol 1o4 Qalmzr] Abgd mA dafde] gHm (524 Hg] ), sol-LPSCIS Ao 10|
Z Z=
=]

A HFAHoR FEYE AuAAA Y A5 T3k A dsfjdel eEy (54 A F).

BM-LPSCl : Li.S, P»Ss;, 2 LiClS 298 (ball milling)T o= A3 LigPS:Cl A 32,

Lol A7) T, Aol A7) fuiE AAF F, 180 CAAM WE DA

i

sol-LPSCl @ BM-LPSClS &mjsl o
% 329 XRD dlo]gol A=, BM-LPSClI % sol-LPSCl1 2%
F dxg BAHANA LPSCIe AAA 0] FEES onsle
BM-LPSC1 =} 2] sol-LPSCle] ¥ 37} Yolx]= Z1& 81E
L=

i

Brte] 2 (A HAd 9 33 A T A L B HAd 1o wet FFHoz +59 A B4
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(3) = 6¢c ¥4
2Yo] HIlo 4ol M=, AAld 10 w2y = Az A FEA vy 0 =R FEE o 981112 H

A ATAAA (half-cell)ol] W3, 2 3.0 V WA oF 4.3 V w19e] Ao, F 0.14 mA/em ] ARZ 2 3]

il

FYAT F oF 0.28 mi/en'S ARE FRAL A& 2UOR F 50 9 FPA AelF2 AAstgon,
ool #g HeolEHE = beol JEIA. = 6cF B3, F 50 39 FA AlolF FolE §o] F fHHE
AL FAT F Atk

H7ke 5 (Al 19| &35 HE9 AAAHA (half-cell)?] H7|5EH4 E4 BT

(1) = 7a ¥

1

o] W7t sollA=, AAld 19 55 283 AuAHA (half-cell)oll thaf, °F 0.005 V. Wi=] oF 2.0 V

Welol A 2 oF 0.14 mA/em O] AF 2AOE 2 35 WAL Fyste] A 54 Wrlstgon], oo wE
HolHE = 7ac] YeElHAT. = 7a2 B3] o]28% (9F 360 mAh/g)ol 7M7hE oF 340 mAh/go] =& &9
Ao, o5 i EYo AAld 1o wE A Had I Fo YL oldd HmVF drny AL

g
8 5 A

(2) &= 7b BA

o] Hrte] sollA=, A 19 55 A& AaAHA (half-cell)oll iz, °F 0.005 V Wix] °F 2.0 V
Wele] Ak =AM, oF 0.14 mA/en'] AFE 2 5 WA, oF 0.28 mi/en’ e AFE 5 3 A, o 0.70
mA/em ©] AFE 5 3 ZWA, oF 1.4 mi/em © AFE 5 3] FWA, o]F oF 0.28 mA/en' ] AFE AL
Aske], & 30 3o WA Alo|2S Ast] M EAS HreAow, oo wa UolEE & 7bol rEh)
At % 7hellA, ARl wWE K Feld 4 Yt

BN

Hrte] 6 (A 18] ¥F 2 232 AeF A
B9 A7l o, AAd 19 FF D &F& HEH AnAAA (full-celDol ), oF 2.0 V U= oF
4.3V M99 AgtelA, oF 0.14 mi/em © AFE 2 3] FWA sfo] oo BF volHE = o vhehIlom,
15 ok 0.28 mA/em O] AFE FWAL ALsto] o] #F HolHE = 8o AwzA Yehid. = 8
Ao 19 FF 2 &3 wF AL AnAAA (full-cel DAIAE % 7ol gaka} obg=9l 4
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Hrld 7 (AAd 29 IS HLF AuAHA (half-cell)o] H7|318d EA HIh)

2o Hrlof 7oA =, AAld 29 G5 ALt ARAHA (half-cell)ol] s, ¢F 3.0 V Ul#A] <k 4.3V §

9ol A 2 ok 0.14 mA/em’ Sl AR 2FAoE 2 3 FHAL Fyste] A 5L Hrbadon o
= H

0 q¢k B o
HolHE = 9o YelAL. = 98 B3, 59 1A Aol AdEE Aol o}
| A

9 T
e, oy 3ol Aw e Al AHAES A
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