(19)

(21) 201811168492 X
(22) 2018 .10 .08
(65)
CN 109216768 A
(43) 2019.01 .15
(73) v
453007 M 3
46
(72) £
Y/ n
(74) 3
HE (
(51)Int CI .
HOIM 10/056A 2010 .01)
(54)
w ‘«’/=|T
(57)
0 E =W
vl Y 3
R ¢
y'w
v 3 Y3 u f
I7ll
I r E RV V=|
[ T
¥ i

a Ni  Mn 4

(12)

(10)
(45)
HOINM 10/0525(2010 .01)

(56)

CN 102893443 A,2013.01.23,n .
WO 2012057311 A1,2012 .05 .03 ,n
US 2008254361 A1,2008 .10 .16 ,n
CN 105789698 A ,2016 .07.20,n

é A v 3 PTES
\ K 16 M 1.2016 ,140-142 .
S0 e H
Tée - 1 .2002,
304 ( 3 ),54-57.
ao q (bT
. P ) 41139
1 6 1
¥ 7
A
A D
A
i
5
A D
v 3
- i
7
4 .5V



CN 109216768 B 1/1

1.0 i G' T
4 v ¥ 3 \l 0.1, -
10, °’
4 R i i n'
\ \
I..
i
T T Ri3R2Nez u b C Si” RsaRsaRsaRsaR78RsNeZ u b Cis
aCr 6 aCr 6 A aCzs aCe 12 Sir 2 A
2. # 1 i G R1&R24
“ RsaR4aRsu “ ReaR7aRsu A
3 # 1 1 G’ ¥ 3 \l
0.2, 5 A
4 # 1 T G'
¥ 9 a 30T W 'E aE aE
a a al al H2 au
) I T W 3 u S a 3 a
H a HO a S 3 T W A
5 # 4 i G'
w 0.8 1.5mol/LA
6 # 1 T G'
H ¥ 9 H ¥ qu S a © © a 9 S
a S a H al ,3- p a3 -1,3- p aCH a
VR - & ) #2 ) CER & ) {
T W A
7 # 6 1 G' H ¥ 3
\ 1, ~ 3. A



CN 109216768 B

[0001] 0

[ v 3

v 3



CN 109216768 B 2/6

Rs3 Rs

| |

[poos] Re4——Ri—P=—P—R;—R;

Rs Rs
[0007] i T RidR:Ne# w b C Si” R33R43Rs3Rs8R78RsNoz w b
Cre aCr 6 aCr s X aCss aCe 12 Sit 2 A
[0008] N RiaR2u “ R3aR4aRs4 ” ReaR7aRs4 A

[0009] n iy 1 o
[0010] tris(trimethylsilyl)methyl-[tris(trimethylsilyl)
methylphosphanylidene]phosphane
[0011] [[(amino-trimethylsilyl-trimethylsilylphosphanylidene-€ 5-phosphanyl)-

trimethylsilylamino]-dim ethylsilyl]methaneT WA
[0012] tris(trimethylsilyl)methyl-[tris(trimethylsilyl)
methylphosphanylidene]phosphane Dichloro(pentamethylcyclopentadienyl)
phosphineb Tris(trimethylsilylD)methyllithiumi L~ Tris(trimethylsilyl)
methyllithium Chlorotrimethylsilaneb Trichloromethanei L A
[0013] 0 A v o Tnod . 1~
- G - W |6 b
b L o . T T Lx
Y N b A G G h Now T G
b G ) o G , ) ANG
Ui b I - A LY
AN o A
[0014] 0 3t 4 ¥ 9
7 G' Y 3 \ 0.1, " 10, A
[0015] v v 3 \ 0.2, 5~ {
Ne G - A oY G G b uwhA {
G 0.2wt, G b - A™H b
[ _ b G 5wt, W
[ b v A
[0016] n ) ’ vya . . 370 T
I = (LiPFe) aE (LiAsFe) aE (LiShFe)a
(LiCl0s)a (LiBFp) &l (LiBOB)ar (LiDFOB)&:
(LioTHan ) (LiTFSI) | (LiIFSDT W
) 3 u S (EO)a 3 (PO)a H (MG a LS (DEC)a
8 (EMC) 3 PO)T W A
[0017] - o w 0.8 1.5mol/LA
[0018] n N ’ H v H VAR



CN 109216768 B 3/6

"9 (Wa © "o (E)ha [ © (FE)a B8  (Oma

(MMDS) a1 ,3-3 p  (1,3-PS)a3 -1,3- P (RPS)AC w
(SN)a v (ADN)&E: (2 ) (TMSPD) &> (2 ) (TMSP) &2
C: ) (TMSB)  { (LiDFOB) T W A
[0019] n ° Wy \ 1. 3. A
[0020] 0 L T "a
L 4 5Vy:': AN b f AN
i A
[0021] 0 T ¥ [ v
v i C AN
Y Ni Mn A 4 5Vy:': AN b~ _
A "H DU Ne al 1 n 1
A
[0022] 1w i, T A a  LiNio.sMni 504
A
[0023] y ¥ . i« b W A
[0024] b 1
[0025] D Ta . . A
v (4 i R T T { . Ne w3 ~
- 4 0.8mol/L 3 u S a S H
370 T ) a L) U W 3:3:4 . wWE

{ — W tris(trimethylsilyl)methyl-[tris(trimethylsilyl)
methy Iphosphanylidene]phosphanA

[0026] 0 L v
[00271 1) 5 A <) H . ] 3’
[0028] 2){ N Ne R 3T . ~“Pv~
- [ . Ne w3, a _ w 0 .8mol/L
v A
[0029] D 4 CR-2032 Y D
" “Y PE by - Y n L [
[0030] 1) Lp ' (LNMO)a 3 Super P(SP)a
3 Zw © (PVDF) 8:1:1 N- (N\WP) 3+ T "HNe
T G Al 3t~ a 1a - ’
[0031] Lmp ' a 3 Super P(SP)a 3 C
(SBR)a 5 (CMC) 95:2:2:1 3+ T HNe



CN 109216768 B

. T 7 eCu:z: wA4a - !
[0032] 2) W 14mm v T CR-2032 A
[0033] o Y o Y T N

o 1A
[0034] D 2
[0035] 3 a 4
v (4 { T T T { . Ne w3 ~
— W 1 .5mol/L" 3 4 S] a o H
370 T S| a S L W 3:3:4’ =
’ { — W tris(trimethylsilyl)methyl-[tris(trimethylsilyl)
methy Iphosphanylidene]phosphanA
[0036] D L v Y 1 '
[00371 1) 8 A <) H . ] 3’
[0038] 2)0 N N [ . v T . T~ Pw”
[ 1 Ne w3 a w 1 .5mol/L i
A
[0039] D Y D Y T o N
o 1A
[0040] D 3
[0041] 3 a a 4
vy 1 ) K YT ’ T 0.
3. W ¥ 3 Ne w1l ~ u 0.8mol/L”
3 u S a S H v T S a S
H W 3:3:4 . wE i . 4 tris
(trimethylsilyl)methyl-[tris(trimethylsilyl)methylphosphanylidene]phosphan’
U v 3wz (2 ) A
[0042] 0 L - v 7 :
[00431 1)0 5 A 9 H S 3’
[0044] 2)0 N Ng I H VAR 3T
. T TPw” [ 1 . Ne w3 a w v 3
Ne wil a w 0.8mol/L v A
[0045] D Y D Y T e N
o 1A
[0046] 0 4
[0047] D 3 a a 4
v 3 (M { T H ¥ 3 ' T I
3. 7 W ¥ 3 Ne wil ~



CN 109216768 B

(trimethylsilyl)methyl-[tris(trimethylsilyl)methylphosphanylidene]phosphan’

Hu v 3wz {3 ) A
[0048] 0 L ooy
[0049] 1)0 ) a S H | 3’
[0050] 2)& N Ne f B H vav”© 3T
N =X e . [ i . Ne w3 a w v 3
Ne w1, a&a w 1 .5mol/L - A
[0051] o Y o Y T N
o 1A
[0052] b 5
[0053] D a .. a A
v (4 { ) H Y 3 ’ T i -
Ne w3 °~ R ¥ 3 Noe 4 3, ~ - 4 0.8mol/L” 3
W S a S| H . 30T S} a S|
H Y 3:3:4 . wE ’ A B -
) dTMS) W yv3ud O 1,3-3 o . iT® ' @8
1,3-3 p w 2:1A
[0054] : L ooy
[0055] 1) ) a 9 H | 3’
[00561 2) N Ne i . &® ' ® 1,3-3 b v
" 3T . ~Pw” . [ 1 . Ne w3 239
s Ne w2 a1,3-3 P Ne wi1_a . v 0.8mol/
L v A
[0057] o Y o Y T N
o 1A
[0058] 0 6
[0059] D Ta .. a A
3 (M [ ) H ¥ 3 ’ T [ ,
Ne w3 =~ H ¥ 3 Ne w3 =~ W 1.5mol/L" 3
Y S) a S) H 3 1T S a S]
H Yy 3:3:4 W E ’ U
) ¥ ¥3 4O S} 1,3-3 P 1 TO S} 1,
3-3 o w 2:1A
[0060] 0 L v
[0061]1 1) 5 A 9 H . ] 3’
[0062] 2) N N i ® ' 8 1,3-3 b v



CN 109216768 B 6/6
[0063] D Y D Y T e N
o 1A
[0064] b 1
[0065] 0 v N L
[0066] 1) (S) a (S) H 3:3:4( ) D ~
[ 7’
[0067] 2) 5 P % E (LiPFe)" L LiPFe  w 0.8mol/L
- A
[0068] 0 % o o N
o 1A
[0069] b 2
[0070] 0 v N L
[0071] 1) (S) a (S) H 3:3:4¢( ) D ~
[ 7’
[0072] 2) 5 P % E (LiPFe)" L LiPFe  w 1.5mol/L
- A
[0073] D % o o N
o 1A
[0074] 1A
[0075] 1 o1 5 01 2
[0076] o § o M 400 H G
] 87 .5,
D 2 91.8,
o 3 94 .2,
D 4 94 .8,
05 95.8,
D6 98 .6,
o] 17 .8,
D 2 19 .2,
[0077] ¢ 1 "y F Tv~ T A
vy i b - Lx b I71 No
[ ey - W
~ LiDFOBASN3BANDAVECAPSATMSB W v "y W
A
[0078] oy 0 % i 0
bis: D L 1 kv 0 [ 1S { ak
a na ., a. - W - 0 G HpPA



CN 109216768 B 1/1

140

WCHEI4 SRS SEhEg

s
]
=

SE e 7] 3 :5’;_\:5@1;?1]2/

S Bk |

(=]
o
—

acity (mAhg™")
>
[ =]

o i
1]

o g0l
(1}

E L
S a40f
(5]

@
o 20+

0 100 200 300 40

Cycle number



