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HHAERM S ZASHEM - baaheyis i (Lewisacid) s YEA A~ i~ 4 akrit 4
%% Ci-Cg 52tk ~ &Mk Ci-Cy itk ~ 434k C1-C etk ~ &A1k Cr-Cy itk ~ B ANOy) ~ T
(CN) ~ &8 # (CHO) & & # (COOH) i 4a sty Bt L ¥ 2 — 5 AR X #E B -CN ~ -NO; ~ -CHO - -
CH3S0; ~ -F &-Cl e Hfub B4 X 1 R B 2 — R E A AR T T UG AL THBHEBHAR
76 B 32 8 R K 1 @ B (solid electrolyte interface layer ; SEI) > st SEI R @3B » I 4F THe S
HEMAAMEIL EELEZERARERETABRERENEBAE -

The present invention provides an electrolyte to maintain low impedance of a battery, and the electrolyte

includes: a lithium salt, an organic solvent and an electrolyte additive having a compound of formula I:
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formula 1,

wherein M is selected from lithium or sodium; Z is a Lewis acid including boron, aluminum or phosphorus;

Y is one selected from a group consisting of hydrogen, an alkyl group, a haloalkyl group, a sulfoalkyl group,

a carboalkyl group, a nitroalkyl group, a nitro group, a cyano group, an aldehyde group and a carboxyl group;
and X is selected from -CN, -NO,, -CHO, -CH3S0,, -F or -Cl. By Adding few amounts of the additive of

formula I to a common commercial electrolyte, a good solid electrolyte interface layer (SEI layer) will be

preferentially formed on the surface of an electrode material. The SEI layer would not be thickened and will

maintain the high conductivity and low impedance of the battery so that the battery has better coulombic

efficiency when the battery charges/discharges at high voltage.
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[ZEHEHE]

BRI I /Electrolyte Additive

(%]
AEABR—EARNESRERRERNCERE  BF  —&8
® —BREE Uk —BEBEANE - BERAMLEY

M E B 2B SR - 4858 5+ B (Lewis

acid) | VEEE - HE  SEEE SEEC-CHEE - 58

@ scoCiE SBECCGHEE SWMECCHEE WME

(NO,) - 5 % (CN) - B 3 (CHO) B B % (COOH) Frlse BHAi AL o

Z— s LLEXEBH-CN- -NO,; - -CHO - —-CH;3S0, *» -F5,-Cl -

5 111 /0 B 201 3% 169 75 0 25 — A 795 BB A ¥ o T oL B8 4 75 .

Yol 35 T T BR B 47 1 [E) B8 BB A /) T B2 (solid electrolyte interface

layer ; SET) -  SEIRER €40 5 - f: 46 1% 5 ot ) 7 280 8 o 4B B 47 -
RN S T R B T e B B AR -
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The present invention provides an electrolyte to maintain low
impedance of a battery, and the electrolyte includes: a lithium salt,
an organic solvent and an electrolyte additive having a compound of

Z
— ' —_

M* XM—O O>c—— Y

i ®
Z

formula 1,

wherein M is selected from lithium or sodium; Z is a Lewis acid
including boron, aluminum or phosphorus; Y is one selected from a
group consisting of hydrogen, an alkyl group, a haloalkyl group, a
sulfoalkyl group, a carboalkyl group, a nitroalkyl group, a nitro
group, a cyano group, an aldehyde group and a carboxyl group; and

X is selected from -CN, -NO,, -CHO, -CH53S0,, -F or -Cl. By

Adding few amounts of the additive of formula I to a common
commercial electrolyte, a good solid electrolyte interface layer
(SEI layer) will be preferentially formed on the surface of an
electrode material. The SEI layer would not be thickened and will
maintain the high conductivity and low impedance of the battery so
that the battery has better coulombic efficiency when the battery

charges/discharges at high voltage.
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S HHE R BAE
(RRBEEHX - BEF  FHUEEED)
[HEELE) EEIREIIEI/Electrolyte Additive

[ ExfmreRsEk]

[0001] AZEARBMN —EEERFINE - R B2 B L
¥ B R RE BURY B AR INA -
[ erisii]

[0002] E&ZK > HWHABERENKNAXAREER - Eib
ERERMERANROINITEERR  FEEH  E£XRLEKE
AHBEERARDHRE - H » ZREHi(secondary battery) 5 5|
FEANWESR HRIKREMNIERAETARRAKEGEEE
(energy density)EZfEER T Ay (cycle life)

[0003] EEBFEMETHEN SR TRIEEBL &
BREAETERAREE Z8ERRCEETEEIEBMH
# O MEERTEMETRER REEBRETFWEETRE
RBERERE - MHEEENZEBMENEET BERREEE TS
HNERETFNEILE ErAERELELERRER &
TEBNRBERELEER  AEE TR ZRAEREY KRB
% {8 T (Solvented-ion)7E IE & & ] {1 -

[0004] ZEEBFEHMERARERRE D  BHEIKEER
BREBEBRENE L RENE  PR—BEENEEM I REH
g - it B —RBEFERERERENNEHE  #HEET
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REBAZEETOCHNEREE LU LIKESILE B Btk
A F I E g ok E 7 & B #2 E B 1 | A (solid
electrolyte interface layer » ffESEIfX) -

[0005] A7 - E—HREAERRT  HETEBREEASZX
RMEBEBFEA%  SEIRGZREIEE UL BER FIIRBEREA
YEARE  HEREXER > BEEMEFER T EBIERE
EE EERERNAEEERENNEIES  ERREENLERE
R -EI FEALURESEIREEEBINEMRET  KREER
PR HERHEFE ST - LIEINEMAERS W -

[0006] AEHFAZEBNRENEM PN E  KBEZ LA
RS > W—RBEMAE B BRBREARE » efiki
iR UTRARZEHRRA -

[(BHHAZE]

[0007] RBTHELTELYXHEWMHAEFSERR &
BB AFHZERRAMB AN ESHERBR T UREESM
F o ARBEEA BB I E A B R E P R REYSELR
IR PRHISEIE NE T MR EEMM B - EAEBWRSKTK
ERIEEE > UHSFEMNERENL  FEWREARERNER
R

[0008] (Xt @ AFAREHE-—EANEFEREERZER
W B —EE —BRER WA —ERBRAINE - BB
ga=g7/
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L z J
MEEH  ZRSHMW - SERBAE S - B (Lewis
acid) : YIEE S ~ ki > SHEKE EREC-Cehi £ - 2R
HC-Coft ~ SHREC-CoftE - SWHEC-CleE - B E
(NO;) » fi§ % (CN) - B& & (CHO) & B £ (COOH) Frfl s B¥HH £
mZ— LERXEE-CN: -NO,* -CHO* -CH;3;S80,+ -F& -Cl -
[0009] ABEASRE —ERHEEMRBE FHE > BIE B
B —HRERIRS - DES—FMEY  UREEFTORIFIRZAL
SV EBRRAN B EE FRHEDRS » LUESEEMRK -
[0010] AHEABRE—FBEURNMLEWIESERKFME
M % - RERBRRIIEE RS RIRRE DB RE AR REE -

HPMBEWN  ZBEHW - SEHBEN I S LB (Lewis
acid)  YEHG - & - SHENE SNFC-Celi -
BEC-Celi®E - EREC-Coft - EWEC-ColiE - BE
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(NO) ~ fi§ % (CN) - & & (CHO) K Bt & (COOH) ATl Ay EFAH X
FZ— AEXE#EE-CN:-NO,» -CHO- -CH;3;S80,* -F&-Cl »
[0011] AFEHERE—BEHLEEE BE-BE > —
EEURABRPCERE  ZEBERESAEWUNAIERE
&I e
[0012] WEARFHAREHREZE  TXHFEEED > W
G E X FRFRIRAAT - EIEALIRE AR B E N E

[ =R B A )
[0013]
BIA-ICESE MM F —REMRZEHEE BT BKSEIR
ZAEHE

E2A-2CE B AF A ERBAINEIRINZE S HE#EBIAY
BEEREEBMBHSEIEZ REE ;

E3AE R E A BB (LIPFORY IR EHEREER

EE3BE H R M2% A INE < BRI INEEEHHAER

25 418 55 7 A BE AR VR (LiPF o) B V5 N 2% TN <2 8 F8 ¥R AE TR T
BIOERAMEIIITER

ESAR R A ERB(LIPFORER S RO TR

55 SBIE B U I 2% WS I B 2 BB R VR B B 355 SF S AR ERE 0 AT 4G

EOE S AFHANRLACHRIMBEERNED LR EERRNER
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[(ErT]

[0014] DITZEEHE A X R MR R B0 2 BRI A R
BE > HAFRLUETAAEEARNE TEAFHIZMAR
WIRUE > HIRBARASFBECAE FHEEFEHE X E
X EAREEHRENETR G ERASHAERZEORE
oo LW EHAIRE - SHMRAEREREE - HIELUEM
BRREAFHCEHE -

[0015] EEZ2BAEIA-ICE HBZEMEMF—RE S & A
BEREBFEHRSEIEZ TEER - BLIABRE —HRE MWK AEFMZ
BEMRIOIE—REAEERI2ZERS TRBIBENTHRER » N5
IBEIFr/R » EMR1015RE L& —SEIE 103 - {EAZ @25 K Fe i
Bk WEICEFAT R EHRIOIRE EHIE —SEIE103/E& A5 1B
& 19 58 — SELRE 38 [E 1 /2 ok (5 B8 o FE 138 = R BB A & = 3B 9 SEI
RE o

[0016] FHZBI2A-2CE ESAZFHZBEMRBHEMBIRME
BAEREBRIUY REREBBMBHSEIRZ REE - FE2ABRH
ARBHCBEWIIORAEMZERBION - — B HAEHERI02E RS
Bl B INEI 1042 548 - RBIBHNARER - W5 2BEFT
A~ BMI01RE L K2 ZSEIE 105 - R\SEHIRKNER @ W0
SB2CHE AT > 101X HE 5 Z SEUE 1058 B E it K18 hn > A1
R IFRISEIRR - EHE MBATHIE 1A-1CHE B AR B BH K 55 2A-2CH

5
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WA RIMARHERBRRINE 1048 B A EBRKI102EFRES
HAERWI02MHL > BB N ERINAZARMENEAE
fE R B A BOREI R 7 o ST BRI 8 ZSEIIR 10SEEE M X KT
MEERFAGEE  FEMERENMER - Bt 2 EARHER
BRAMBNERESERT REGETESREENEMBE -
[0017] A FHHA B MW HOE
[0018] AZEEAEMIKAIMNE BE UKL » HEM=I:

! z J =

HAMEESH ; ZERSEM - A5 5 T Lewis acid) |
YEEG KE S8KE SXNFRC-GIRE - 5HE
Ci-Ceft & - EMEC-GIn & - 8WEC-CGltE - B E
(NO,) ~ FEE (CN) ~ B & (CHO) K R & (COOH)H iz — & LU
B X#H-CN - -NO, - —-CHO - -CH;S0, * -Fg,-Cl -

[0019] HfiZTBMIREBRLY  ABX; -~ AlX; - PXs -
B {£ #8490 5 BF; ~ B(OCF;); ~ B(CeFs); ~ B(OC¢Fs); ~ B(CF3); »
B(CF,CF;); B AlF; -

[0020] Y&IEEFREMRH CH;- C,Hs~ C3H;~ CF;~ CF,CH; »
C,Fs + CH,CF,CF; + CF,CF,CF; + CF,CH,CH; + CF,CF,CH; ~ OCF; -

OCH?_CF:; N OCF2CF3@OCF2CF2CF3 °
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[0021] 7<% 87 =X 1A 25 it o 1k B 3% o A % 6 28 Wb 9 05 Bk TR
MREFFESRFBEBECLOM) - BEELKLE AR NTE
hix B B Bc < 5 FF 7K 5 B8 f# H (non-aqueous electroytes) » 155 3 7k £H
BEREETERASEEE(6.85 mS/m)RFEEFNAREEFIHBHNE
{5 >200°C) 8 iy & 14 B 1k 22 & 78 M (T & L MR BR (anodic limit)>5.0
V vs. Li) > RIL - REANE RN INE 7T AR EEB MRS
B EEMEEREENVEMBE -

[0022] MW KERERMEFE

(0023] AFHANEEREIFESE  FHREB RN LRI
BN INE  ERRAMBEHTRANERMEE RRGRE
EEEOLEE ERRANEGERRMEECZSEET ST
(Wt%) LT > BEBBRANBNESERNRE0 > A REEBM S
BHRR - E—BEBERAI+ » BRI INE L BEEEER2 wt%
AR > BEBBRANBNZERNRO -

[0024] AFBIZ BRI FTHE A 2 58 v 5 A fEIRZE 4 2 &
B > 4 3% {2 R 2 [R 5 LiPFs + LiClIO, - LiBF, - LiSO;CF; -
LiN(SO,CF;); + LiN(SO,CF,CF;); + LiTFSI + LiAsFs + LiSbFg -
LiAICl, ~ LiGaCl, » LiNOj; ~ LiC(SO,CF3); * LiSCN + LiO;SCF,CF; -
LiCeF5S0;3  LiO,CCF; » LiSO;F  LiB(CgHs)s » LiB(C,04), B EL 4 &
E—EEEEA T > EESLIPF, > ALPF 2 BESIZH/AF
(M) -

(0025] A BE8E 7 BB VR AT 55 A 2 B B W T AT B8 A SRR B 40

7
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ZEBEE > AEETZIRN ¢ BKERES%E (carbonate) ~ Fg4H (ester) »
B 5 (ether) ~ A (ketone) HE M & - Frll B EEH ZBRF B
(methyl acetate) - Z B Z B (ethyl acetate) ~ T & B g (methyl
butyrate) » ] B Z Eg (ethyl butyrate) ~ N B2 FF fig (methyl proionate) -
7 B Z B (ethyl proionate)§ Z B N B (propyl acetate ; PA)B(H
& o BT R BR R 4R B BRI R B NI R EE RV Hrp e —
¥ W% B% {1 Z B8 (ethylene carbonate ; EC) ~ ik B& {# N Eg (propylene
carbonate ; PC) ~ f}# 8 — Z E8(diethyl carbonate ; DEC) ~ BRER FH &£
7, £ B (ethyl methyl carbonate ; EMC) - i B — H Eg (dimethyl
carbonate ; DMC) - Bt 7, 1% - HS (vinylene carbonate) « B EE T 1%
ES (butylene carbonate) » Tt % — 74 £ B (dipropyl carbonate)sk E 4
& -H—EHEBEROT EEUBRBIMEEECL RIKE — LB
DECEHNEERAE - £5 —EBERM+G  ARERSEHRI
#1:1 2 EC/DEC -

[0026] ARAEWGEEBRRN AT EESESEERBRILEE
CERILZEEGUVREREEGER  BHERHERENEBEINAL
BEEEET - RBINA LNl &Y 7F 5 B M WA DO i 22 6 o
AREHRERER -

[0027] &EXRVLEYZERIRAR MBI EBRTREE K&
HIE MR R LB G IIA - BB E&E XL EYMCERBR
MBI ESTER BHRMWEEREBRTZUEMEMEE X
FIEBMEBRESBEEELY - HE S LW (LiMnO,) K #E 5 &

8
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¥ (LiCo0,) » BB B BKER A B -

[0028] £ 25 % ¥R s DO B

[0029] EMEGI1: ERS-EE-2-ZEFE-13-E=F/AMWE
Sif; B Mk 45 B8 (Li[5-CNTFBI(BF3),])

[0030] Li[S-CNTFBI(BF;),]H & B i 12

|
NH, N . N
\
Q + CF,COOH —»/@[ o—cF, -t /@ ¢,
NC NH, NC N/ NC ',“/
H

— —
,? %i ?Fi*
N N "
\ -PrOLi / THF \ ORE0) N
C—CF, C—CFy— 1 N//C_CF3
" N7 NG N cHlor Toluene | NC é :
3

(00311 & pid-Re-3-TRE R

[0032] /%20%T (922BEEF) 4-1R-2-HE KK #2085 KA
GRS R ISOEANN-— FH E FHEE % (N,N-dimethylformamide,
DMF) » FE R RIRE T E L IE20/NFF - B IIAKAK - BLAZ B
ZBEEN > IRMERE A AS AT BtEZE 5. 88T (EEE39.1%) » /A B
160~162°C -

[0033] &Re3,4-Z R E KRS

[0034] 1072 (613EEH) 4-HE--BMEXFESIRTE
HEHER00EF 2B > EERBRETERRIECN NS > BER
TIAZKS - L EIpH 8~9 » BB ERY - RAE K - Hrg
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% LIZBRZBEZER » BHEF A SITHLS. 7558 (EET0.4%)  BE
144~146C -

[0035)] & R 5- 8 & -2- = & F £ ¥ I K %
(5-cyano-2-trifluoromethylbenzimidazole, 5-CNTFBI)

[0036] #5.05C (37.56EZEEH) 34-"IEEXRFBEN20ET
ZHEILBY > ERRBETERKEIOCNT  BEHTLAKE @ @&
RINERY) » BAKE=ZR » RBLZBREFTIOINCEZE62.0%) &
2194~196C -

[0037] & jk5-FE & -2- = & B & 2 I oK % ¢2 B (Lithium
5-cyano-2-trifluoromethyl benzimidazolate, Li(5-CNTFBI))

[0038] HsFs-FE&E-2-=Rm FEFXWKME K 100Z 7+ THF
b HEAISEAIMAEREESE (lithium isopropoxide, i-ProLi)
A9 THFA W > B3R R FE24/NEE - B TTIACH @ BIRKERY - #
Fz B 4.550(E 2R 8T7%)

[0039) & Rs-BEE-2-ZRFE-13-E=F MF LKL HE

i (Lithium 5-cyano-2-trifluoro-methyl-1,3-bis(trifluoroborane)

benzimidazolide, Li[5-CNTFBI(BF;),])
[0040] EN4.575Li(5-CNTFBI) B R60EFH & F I » F

ANEFA=ZE/AT ZEBESY (boron trifluoride diethyl etherate,
BF;(Et,0)) > SEJi RFET2/N - SBIRERERY - e BREY
BE6.255(FE 3 86%) °

(00411 54 B8 A AN N B

10
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[0042] A ZEAFRFEANERAERKRS] MBLIPF, - HE#E
REEME R 1: 1. ZEC/DECH B Al -

[0043) EHEMHI2: 270.5 wt% Li[5-CNTFBI(BF;),] ¥ & &

[0044] EN0.5 wt%HJLi[5-CNTFBI(BF;),]/ A 99.5 wt%H] &
FAEMBWEF -

[0045] EHEHI3 : 2751 wt% Li[5-CNTFBI(BF;),] 2 & fif ¥

[0046] EW1 wt%HILi[5-CNTFBI(BF;),]i0 A 99 wt% & B &
R -

[0047) EHEFI4 © 272 wt% Li[5-CNTFBI(BF;),] 7 & f# I

[0048] EN2 wt%HYLi[5S-CNTFBI(BF;),]/ A 98 wt% ) & B &
R -

[0049) E 4 4755 wt% Li[5-CNTFBI(BF;),]~ & fif ¥

[0050] EYS wi%HJLi[S-CNTFBI(BF;),1f A 95 wt%H & F &
R -

(00511 {EREMIER

[0052] A ZHAFNAEHP 24 EMRHRLERTHEREK
(LiPFe) Rl S 17 B A 2 M 2 1T IR -

(0053 FE2BMEIABREIBE  EAJNSEHAERK
(LiPF o) 1032 B8 14 8 5 A SR B2 VR 1 2% 8 DN B oz BB Rt Y Y ISR B 1k
HEER - EMEEEARY  REREEBERB IR T (A%
A3 V)EBRIFE » WEHREEARING EERINB K EERL -

[0054] FESE3AEF  #4E H EMRIKES3 VIZE0.1 CEKRE

11



201724633

5H 0.5 CHRMEHISE® + B0 CHEMTMTE » A1 517
ESE TR % - SRR 2 7% P AR IR A 3018
FEERENESECEFENER  NEBRSENAAER
FEWEEE - 03w VAN E 2 7 P A7 W7 A 38 5 I )
KBS T RE S EIENEY AR EEES0.]
C/ T 0 5 B T8 195 U TG -

(0055) ZE553BE S - VR II2% RN 2 EAEIEAEA.3 VIS B
0.1 CHMEHISHE + 0.5 CRME15EE - BLLO0.1 CEFFIKE -
A1 S7E A BB TS U 1%+ & 2% DT 2 T AR 18 S e 1R
E30200% BE BN E 5 B B BB R AT DL R
FEEHENESE - LRFEE2%RNE L B RN S AEE
R EA R EAN B EEABERE AR REEES01 C
% BT EREEBE -

(0056] [t ERSE3AR R EBENEEMRTL - 26 F
1129 V0 81 2 B8 49 ¥ 12 1 0 1 LAY L 7 O SEIRK -

(0057) SH2BESE4ME « 557 B AW (LiPFg) 9175 12 %5
B2 WA R 0B R R A TR R - BB T ERT
REEH BB EEMENES > ETLERA 0 BREA P
BN - B -

[0058) e85 408 b » 45 v f11 80 40 7 P S AR 9 L 57 4 [ 401
BN K 2% 1B 2 B A TR B 4R (B 402 - R 2%
VR4 7 T SR AT B /NBEL 57 2% 7 0 1 B 4 P

12
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FREISENR A AL Bt TR B A B H - EEHHILIPF6ATIF B SEIR
R REER -

[0059] EE2BESABEKESBE  HoRBEHERK
(LiPF ¢ )8y i 55 54 S AR 06 38 0 AT 45 SR EL AR N 2% 78 N B - 26 A% MR B I
BN RRCRE AT RS R - BB SAE K 5E SBIE # — 25 AR BB 41 o i 0
2% IR < BRI H TSN R A - 58 SAME K 58 SBIE A 58 A /Y
P R 1 R B 72 T Y BE AR VR 1% & T B SETRE HYLiCo0, » - ARG &
LiCoO,7E A~ [F] 5 R Fy ¥ B8 B VR U I Y RE T -

[0060] 25 SARE 8y YHEIZIEF$0.01 - [ 55 SBE &9 YEh 2 B
£50.001 > L FRRAE G I02%4 I B i BB f88 iR Y R SRR 55 LE B S I
Z B (LiPFe)/N10fF - FREASAE K% SBE - £EARERT » 2
15 Mt 2% T B LiPF By B ER ST LL AR I 2% A8 B i B AR IR 8 » =R
f A1 6 SR TE B LiPF oY WU % - 1T 39 5 D0 2 %75 0 B 12 8 i YR 1Y
R o WL > £ H BB (LiPFs)F - LiCoO, 2 R #1 ¥ & Ik
W % BILiPF i E Z(SEIfEIG B ; (HEELIPFsH A2 wt% A FEHZ
AN > LiCoO M B RE il 5 — B E A B RINEE M
HYSEIRR - i ANHILiCoOf2 M1 ¥ BT LiPF R Y » f SEIR A & 318
B DIAERSEIER S EE S RKET -

[0061] HZBASE6HE @ H B AT R E LA AR INEIE R R
AREERRNEREMRFTE  HhpERBBM A BLiMnO, -
LLo.2 CHREMBEERNBEREMRTERFR100% - HE6EF 41
ERAREFEZRNA BNEES] wi%MNERRERBERBREERE

13
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(1C-1.5C-2CR25 O RFMEARMERE -

(0062 1R ¥ FikfyMEAE MBS VRN BANR 10 BAR
FINEE—RERERRT T UELCEBNNREY RS &
ELIFHOSELRE o I SEUE T & 18 /5 B 7 IA#I %I LiPFJ¥ B SEIRE - 3
EEAFSEEER BN S EEERERA  UEERESE
ERRERE T ERNERKE -

[0063] EF1EhI

(0064 1. —FEFAMERFEIEIHZ BRI » (0 - — 385 5 —
AHEEL ; LR —EARRIE - BERULEY

| L

HoMEHEEERN  ZEESE M - (a8 5 L (Lewis acid) 5 Y3
T i SRR SEC -Gk - SREC,-Coliik » EEC-C
e SHEEC-CfiE - HENO,) ~ fEE(CN) ~ BB E(CHO) kR E
(COOH)Frfi KB E bz — » IKXFEH-CN » -NO, » -CHO -
—CH;S0, ~ -F&(-Cl -

[0065) 2. aOEHERI1FT I & B - g5 LEEEBF;
B(OCF3); ~ B(C¢Fs); ~ B(OCgFs); ~ B(CF3); » B(CF,CF3); ) AIF;FrE paYEFAE
Hrpz—-

[0066] 3. fanEHMEGI 1 2FT & BRER » EFYEEH - CH; »

14
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C,H; ~ C;H; ~ CF; ~ CF,CH; ~ C,F5 ~ CH,CF,CF; ~ CF,CF,CF; ~ CF,CH,CH; ~
CF,CF,CH; ~ OCF; ~ OCH,CF; ~ OCF,CF; Jx OCF,CF,CF;ffE i FYEE#H E oh
Z—- o

(0067] 4. A1EEHEHI 1~ 3 {F — B HEfI Frst & AR » e
ERERIES S EREESEREA (wi%) MU » BB
P& B R0 -

(0068 5. 4B M f 1~ 4ch (X — B HE HI A7t 2 BARNG » Erhsy
BRI SRS wslL T » A RIS BT S
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(0069 6. #IT% a5 1 ~ 5t 1 — B #ff 1 Frstko BBV ELoFEreE
HEE S SR SE(LICIO;) « R IURRERSE(LIBF,) FriE R BBty — A
SIS (LIPF,)  BEEMOIER1 M > SEERS B REEsR
SR EARIE S DR iy — » BRI SRS 2 RS (BC) B
[HPTEE(PC) » DUR SR BRI SIS — FES(DMO) -« M = 2B
(DEC) R B F 2 7, 2 B8 (EMC) -

[0070] 7. — BB ERI1-6 1T —E HEH2 BRI > A
5 S REEIR S - USSRy | DR A IR
R A AT BRI IE S PR IRS - LSS EmR -

(0071 8. ANEFSEGITFRLT i » E BRI S
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BIFE BB BT R E PR
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X;#E-CN » -NO,  —CHO ~ —CH,S0, * -F5~Cl -
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3. ANFAEEEEEE S 1 E AT A B AR - EHYE#EEH - CH; ~ CyHs ~ CG3H;
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5. QFREEELF SR AR 4T AT L B AR H P R R RS IR S R A
B2 wt% AN - BRI IR & B R0 -

6. WIFAFHEFMES IEMRZ EREE  HhXEEEE S EHKE
(LiClO,) ~ A& BEELEE (LiPF,s) K IUEMAEREA(LIBF,) ATl paIEHEE +
Z— > HESEEARER1 M > SERIEEIR BRI BRER E SRR
EREZEAH P — » FBRINKERES R AR LG ER(EC) Fehik B (R N
B (PC) » DA SEAMRBRF R A SRR — R ES(DMO) ~ B Bk — 2 Bg
(DEC)Bzhix B& HH £ Z, B B5 (EMC) -

7. — RSO0 R S B EEE 5 1 -6 T — T MR 7k - AR

K—R A RARNRS - LR —TRHED - LK
¥ EE NN S YR BRI SR P EYRES  LUE

8. WIFREHEELFIEEE T 5% PR E AR I SR B R E
95 wi% LT - B E RN INE R 2 8150 -

9. —REUAMLEYHERBRIONITEIRI AR » S ERRNNEE B
HYZRE_ BB R RRIRERE -

N
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oM E SR

ZE £ - SRR LB Lewis acid) ;
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2 wt% VST
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