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S Bajmet Zohde wke WAUFoR ¢ & Hdald As Adtel wigk EAA

[0065] o}AZTFo]EFQl LiPSe= oA P4 (Cubic) “d(phase)<S 7F

AL Ao A AP A (Orthorhombic) A& 2t= Ao =2 HI HYPomHW, 31294
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inss
o
o
e
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o,
An
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o
i,
o,
rfo
£
kT
ki
il
N
X
i)
B
%0,
v
o,
)
e
e
rlo
oldh
o
sk
il

E e A R 2l AbelE el Wl Ak (Vacancy)7F €749 & o2 A

o] o|E E9] LiePSsBro} LisPSsCl= 102 S/em 0] 9] =& ol AE=E yebd 4
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At oA ErtelEY stEA Al dsjA> & 5o LiPSBr, LisPSiCle,
LiePSsCl,  LiePSsBr,  LiePSsI,  LirPsSsI,  LiPSal,  Lio.sSi1.7aP1.4S11.7Clo.s,
Li7P2.9Mno.1Si0.710.3, =& o] 59 23S 28 7 oy, o] AsHE FHL ofY
}.

[0066] &3l=A 1A dafl 22 UAxF Fejolar, Hit YH (Do) 5.0 tm ©]

{1

Of

1Y 4= o, oE S99, 0.1 m WA 5.0 gm, 0.5 gm WA 5.0 gm, 0.5 mm Y

A 4.0 gm, 0.5 m WA 3.0 gm, 0.5 ;mm WA 2.0 mm, == 0.5 mm WA 1.0 mm¥

S oonh oldd galEs) 1A AAde B ole WEEE TAY 4 dn ¢F
FBA3] BE5Y 2 A AhA QA5 o] AAHe] s

[0067] 7]} 34 Haf=

[0068] & & wWE IA-AA H3 ANELS SFsEA A daA

olelo thE FHY A HadS ¢ I =

£
i
il

o] AstEAl aA

defjd, depol= oAl dsjd, stol=gol= HeAl, Ee ol == Y

!

[0069] AF3tEA ]l Asd & 59 LimTizAl(P0)s(LTAP)(0<x<
4), LimwALTi25S1Ps012(0<x<2, 0<y<3), BaTiOs, Pb(Zr,Ti)0s(PZT), PbisLaxZri-
vTiy03(PLZT) (0<x<1, 0<y<1), PB(Mg:Nbz/3)0s~PbTi0z(PMN-PT), HfO2, SrTiOs, SnOe,
CeOz, Na20, MgO, NiO, Ca0, BaO, 7ZnO, ZrQOz, Ye0s, Al:03, TiOz, Si0z, 2]FFE25 o]
E (LisP0s), 2] FEFol Ebg £ 23 o] E (LixTiy(P0s)s, 0<x<2, 0<y<3),

Litxty(Al,Ga)x(Ti,Ge)2-xSiyPs-y012(0<x <1, 0<y<1), g EdeldEelol el ol E
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(LisLayTiOs, 0<x<2, 0<y<3), Li20, LiAlOz, Li20-A1205-Si02-P205-Ti0-Ge0z A|2}= 2
7HE Mgy 2~ LisalaM012(M=Te, Nb, X+ Zrolal, x&= 1 WA 109 AS4H), =
o5 s XFE + A

[0070] Eefol=7] A Aajde FARCRE =4 d4E Frote A

oA, A Aifds FAsE BE dadd o

ol
ok
it
l.ﬁ
o,
B
lo,
=
fitlo
s
a1
(@)

I
=

oA, 70 B% oA, 90 % o)A, TEE 100E%Q AL 9w 4 9. o o=
A7) dgfol=A 1A AsfALE 3 AAS ShFolA e ALY = At

[(0071] &etol=rl Al AajdS 2lF 9, #F o9 55 da, 4

Bi, Ca, Cd, Co, Cr, Fe, Ga, Hf, In, Mg, Mn, Ni, Sb, Sc, Sn, Ta, Ti, Y, Zn,

Zr, BE o]59 2¥Y F vk, FEAl YL F, Cl, Br, I =& o]E59 =¥
d %A, d dE Cl, Br e o5 =2¢d & dn. defol=A A A

e odE 59 LiMiXe(M> Al, As, B, Bi, Ca, Cd, Co, Cr, Fe, Ga, Hf, In, Mg,
Mn, Ni, Sb, Sc, Sn, Ta, Ti, Y, Zn, Zr, =& o]&9¢ %x3ola, X= F, Cl, [
EE ol59 xFolil, 2=a=<3)0 = FAE F vt Teol=A A M
oA Li2ZrCle, Liz.7Yo.7Zro.3Cls, Liz.5Y0.5Zr0.5Cls, Liz.5Ino.sZro.sCle, LizIno.sZro.sCls,
LisYBre, LisYCle, LisYBr2Cla, LisYbCle, Liz.eHfo.sYbo.sCls, == o592 &S ¥ T
T o}, oo FAHEHA g

[0072] Slol=gtol= E&-A(Complex hydrides)E o& S0 &5 Uol2

M M e FeEle] 5% 5ol (complex—anion) & & o] Fox MM H)E 4 9l
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ok A7) 74 gole(M)e dE =] Li, Na, K, Mg, Sc, Cu, Zn, Zr, E+= HfY
, A7) B3 So]le2 B, [NHxl-, [AlH«)-, [NH]*, [AlHs]®>, HE+=

[NiHs]*d 4= QY. Slol=glol= BgA= &3 “M. Matsuo, S.-i. Orimo, Adv.

4

Energy Mater. 2011, 1, 1617 & #a1d AT},

[0073] S1A|e} AA| <] H]&

[0074] & F-Aeoll A, A-RA] 5 dsid 100 F-3)%] thate], F3t=
A oA AsE 10 3% WA 99.99 F9%=2 EshE I HA dEL 0.01 F5
% WA 90 F-¥%= E3E 4 k. o E Eo] nA-AA HF AsF 100 F-3%
of tigte], sstEA Al AsFL 30 FF% WA 99.99 FH%, 40 FI% A
99.99 3%, 50 F3% WA 99.99 F3%, 60 F3% WA 99.99 F3%, 70 F-3]%

WA 99.9 F9%, 80 FI% WA 99.5 H3%, 90 H3% WHA 99 H-3%, 95 H-3%

4
s
ki
2
__>‘sl_ll‘
>,
%
i,
rlo

WA 98 3%, W= 90 Fd% WA 95 %= LT
0.01 F3% WA 70 ¥9%, 0.01 H3% WA 60 3%, 0.01 F3% WA 50 3%,
0.01 F3% WA 40 9%, 0.1 5% WA 30 3%, 0.5 3% WA 20 F3%, 1
9% WA 10 3%, 2 3% WA 5 9%, E+= 5 FI% WA 10 FI%=2 25
g F 9

[0075] &3}=7 Al dafdy A dafjdo] F=Frl= A dside] &
Zo wat gk ok, d g2 uA-94 23 dald 100 %ol ko],

FoteA A daE2 50 TP WA 99.99 TR EE AL AA HafH

(A}

0.01 T%F% WA 50 TZF%e= 232 & vk, A& o] A-AA 53 daiz
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100 FZ%ol tiate], Fst=A 1A daldS 30 TZF% WA 99.99 TF%, 40 TF
% WA 99.99 TH%, 50 SF% HA 99.99 TH%, 60 = F% WA 99.99 FTH%, 70
% WA 99.99 TF%, 80 =% WA 99.99 FH%, 90 SF% WA 99.99 FH%,
95 T%H% WA 99.99 SF%, 99 T ZF% WA 99.99 TH%, 90 T F% WA 99.9 TF
%, == 90 THF% WA 99 TF0= E3E oL, A HdAES 0.01 TF%
A 70 F3H%, 0.01 % WA 60 %, 0.01 % HA 50 %, 0.01 =%
WA 40 TF%, 0.01 TF% WA 30 TF%, 0.01 T=F% WA 20 3%, 0.01 %
WA 10 5%, 0.01 3% WA 5 3%, 0.01 T3 WA 1 3%, 0.1 =%

3ty 2=

A 10 =%, v 1 F% WA 10 TF% o= E3dE 4 9

e

[0076] A-HA] HoF Ml dolr A Ml ko] srped 45 HA

Aol 7]1% Hdd EHo] FREAY AR Fde] o] WiAE o] A <

[0077] & FddoM+= S3tEA A Asfzd s+aF thu] AA Adsfde] s

M

Ao WE ole AXE ot A F
7 Ee BAE GRHoR AT & du Holy ol ARE fA&L A

A LAY Absh A G B RS T g dd. oS 5o A=
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o} 20 ym WA 1000

=
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4 =t
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lj|i.'<'ﬂ- Z]
3, 20 im WA 800 wm, 20 wm WA 700 mm, T 200 pm WA 600 pmY
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[0082] &3t A& =t
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[0084] B3 A o]x} A X
[0085] & & ool A]
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[0086] °l&lE 571 <3l

7F ZmAIEO] glent 27 o
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[0089] <

/5

B

B

[0090] =

B

B

F= 7k, vz o]~

S

7HE =

E

H]
<]

]

i

o
Plo

7} Na, K, Rb, Cs, Fr, Be, Mg,

E]Eé
=

"o =

?;:-‘:]1-

7 elE FE

Ak

[0092]

T
-

Sno. =2 o] Folzl o X AlEH

l
=

Ca, Sr, Si, Sb, Pb, In, Zn, Ba, Ra, Ge, Al
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[0111] ofs} & &re] Ao 2 mlue s 7[Ag. 8H7]3 A= &

Wge] A A Rolm, B o] s/1@ AAlde] FHHE AL ohr).

[0112] AA]] 1

[0113] 1. nA-94] 235 Aol A%

[0114] o} Zt}ol EY #3&7A Al e (LiPSCl) 150 mgs H| 54
370 MPal. 2 13 FoF 7}¢t3k & 74 WPa= 12A17F woF oA 3kate] 7 <F 600 um
o|gfo]al A o] 1.33 cn?Ql LA Hajd A S A ZatqiTt.

[0115] 1,2-¥]2=(2,2-tfo] EF 2o ZA) | Q1(F4DEE) 7] &ufel 1 m
=8 559 LiFSIE &8A1A AA dajdS =03ttt

[0116] =HI g Al a4 A=le] AA dajd 40 uE HoJEL| L 74 MPa
2 105 b stetel aA-AA H3 A HES Axskdvt. ol uA-RA H
& A 100 F-H%ol]l thek A dafde] &S oF 10 FI%o| .

[0117] 2. w31 A] o2} HX] o] A%

[0118] LiNio.7Coo.15Mno.1502 U= ZH&2

ﬂ
(@)}
oo
ofy
oft
=
k]
Y
=
b
—
>
=8
w
&)
e

19.2 F3%, Seludeldl ETodtols weld 2 F3%, R SAA 2 FY4E £
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of wkaLA] o)xk AAE AlzxsqiTt.

[0120] 2IA) ¢ 2 WX 10 ¥ B9 1 YA 13
[0121] A AfA F7] &vel F5A2 T/ 2 TEE5 ol % 13

A e =4 7oA 7 B mEE ol& ARE (¢
HE/ OSE)
A 1 1 m LiFSI in F4DEE 1.3851
AAle 2 1 m LiTFSI in F4DEE 1.1798
A 3 1 m LiPFs in F4DEE 1.3405
AAe 4 1 m LiFSI in FDMB 1.0372
A 5 1 m LiFSI in TFEP 1.2044
Al 6 1 m LiTFSI in TFEP 1.0427
A 7 1 m LiBFs in TFEP 1.1986
AAle] 8 3 m LiFSI in PC/FEC (v/v=93/7) 1.0395
A 9 5.5 m LiFSI in PC/FEC 1.1474
A Ao 10 2 m LiTFSI in PC/FEC 1.0163
H) el 1 4.3 m LiTFSI in G1 0.8043
Hl e 2 4.3 m LiBF4 in Gl 0.8452
Hlalef 3 1 M LiTFSI in G3 0.55
H e 4 TTE (3&X) 0.79
H)1le] 5 1 m LiFSI in EC/PC (v/v=1/1) 0.9421
Hld 6 1 m LiTFSI in EC/PC 0.7022
H)ule] 7 2 m LiTFSI in EC/PC 0.9165
v e 8 4.3 m LiTFSI in EC/PC 0.7468
H) el 9 1 m LiBFs in EC/PC 0.4276
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Hlalof] 10 2 m LiBFs in EC/PC 0.7705
Hae] 11 4.3 m LiBFs in EC/PC 0.8485
Hlalof 12 4.3 m LiBFs in SBN 0.8573
H| o] 13 6 m LiBFs in SBN 0.9581

[0125] 3 1Al F4DEE:=  1,2-H]2(2,2-Tho]| EFQ 2o EA]) ol o] a1

FDMB: 2,2,3,3-HEHZF 0 2-1,4-tlo|HEA|Hg|¢lo|w | TFEPE EE A(2,2,2-

e

PC= =234 7R do]Eo|H | FECE

2o

[t
AC)
o
I
el
to
b
2
@
kel

¥ o] Eo] L

)

u
B

2olgdl ol Eol i, G1e tholWEAdHAel, (3 Eelolo el

e

= tolWE oE o], TIEE 1,1,2,2-HEZHZEFLRqE-2,2,3,3-HEHZFL

[

xzg o oEelal, ECE o"d  lRdle]Eola, BN FuHlRibe]E™

(Suberonitrile)©o]t}.

dalde] ol& HEE fu] 7247 Fo] o] AEE Hgo] BT 1 zie] @e
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[0127] vl 5o B dsjdel 5 A= 7hek A dsjdt =33t

o

= A dafd kel vkgAJol ol st Al Al dsiE ApAlel Hls o]

=57 ¢ "olA e Ao =ZE YEhytl., vluld 49 A4S TIE €9+ g FHo] sy

i

A eekal, webA TTE Gvirt a4l dsfdoel Hrpste] o2 dmf WaksE H7}

rok

A, 7241245 o &

i

T% HSo] 0.79 FFo7 Y JeElgon, o=

TTE §wi7b fsbaAl Al dafjdate] wbg/do]l glof o2 HE=rh HAad Aow

Azss A% G A Asdne] wsHe BE FE glo, A A8
o FEsh UR Eob A4 Ul Fqel ofel9] FAAel Wolm Ao HFRe
Agol] we W gol Ariai Asatel A4 Aol Aear] olgum: @ 4 9l
o},

[0128] H7}4 2: AL3F oA A HU)

[0129] B+, AA]o 1, 4, 8, 9 ¥ H|ud 1o A% A=A da| & z}z}o

sl A3 FAF AYH(Linear Sweep Voltammetry; LSV)O. 2 H<to] wWeE AF U
= BEAS B4 Y. AR 2RV g4Sste A HEOF vlae 19 As- oF

4.3 Vol Wk A 19 A 5.2V, AAle] 4= 5.2V, AAJe] 82 5.1V, AAd] 9
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3 F 7159 v &o] 20% A 60%9) A-MxH HaF A& Z.

(37 6]
A1 A,
7] FHde gade 2as 47 LR

1-(2,2,2-Eg}o| Z=F 2 2o EA])-2-o| EA|oE|¢l (F3DEE), 1,2-H|2(2,2-T}o]=F

QZAEZANANHQ(F4DEE), 1-(2,2-Yo] FF L 25 A])-2-(2,2,2-Ef}o] ZF L

et

ol EA)e el (F5DEE), 1,2-M]2(2,2,2-Egto]ZFQ 2o|EA])oe el  (FEDEE),
2,2,3,3-HEHEFE-1 4-tho|WEA F-H < (FDVMB), E#]=(2,2,2-Edto]EF L
2o|g)E AT o]E (TFEP), 2-(2,2,2-Ed}o]Z RO R EA])-1,3,2-L}o]| SALZ AT
#l 2-ZAto]= (Cyclic TFEP), EYAB(-ZFL=ZIZ=A)IAHo|E (TFPP), &

Fozolgd ZRClE (FEC), E olEe] 2gel aAl-oa] %3 s

(373 7]
A1l A,
A7) & ol Lif, Nat, K, Mg?, Al Zn*, EE o]E59 xg o]

3L, &o]= Cl7, CHsCOO", NOs, BFs«, ClOs, SO, OTf-, FSI-, NFSI-, PFe, TFSI-,

BOB- DFOB, i o]5o] xghel mAl-oA 23 Ha)d.
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[ 8]
A1 A,
B7] A Ao =2 s 0.6 m WA 20 mQ] A=A 53 A,
[373 9]

A1kl A

71 A dade A7l 559S Secks BAsE 171 &l ol v

7] &mE o E3etar,

271 B {71 &ule FHEUoEA &, o=y A &vl, oEHA &v, A
A &, dxEA v, v &, e olEY =S Eibele aAl-
NA =5 4.
[’8 3 10]

A1l A

27 @A A dade dA FElola 4] Akl F 378 (Dso)
P72 0.1 ym WA 5 mQl AA|-NA =3 dafA.
[8+3 11]

Aol A

&7 FskeA A A d L o 2ro|EY Fst=Al Al dafdl aiA-

o) =g A,
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(37 12]
A1l A
A7) SA-NA B3 A A e AEE A A, DerelsA] A s
4, Solmeel= BEA, m: oo 2R © Pt wA-dd =g
A
(37 13]
A 1gA A,

71 AA-NA 3 AdsE 100 FI%l tske], 7] SstEAl A el

2E 10 H3% WA 99.99 H-uje= XSt A7) A dfdL 0.01 F3% WA

90 H-¥)%=2 ¥ 3= uA-NA 53 A,

[ 14]

A1 A,

&7 aA-NA e A 100 F-H%el thste], 7] st Al Al dal

o

AL 70 F9% WA 99.99 FI%= xEa A7) HA dad2 0.01 F3% WA

30 F-9%= 2= aA-AA 53 A,
(37 18]
A1l A,
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o)

71 A=A 53 s d 100 F-9)%el whake], A7

A2 85 F9% WA 99 Ful%= TG 7] QA AES 1 FH% WA 15 F

=
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