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Abstract: Lithium battery electrolyte is usually composed of lithium salt, solvent and additive, of which
lithium salt, to a large extent, determines the energy density, cycle performance and safety issues of battery.
At present, lithium hexafluorophosphate (LiPFy), the main commercial lithium salt, has problems such as
poor thermal stability and easy hydrolysis, which limits the use of lithium battery in extreme situations,
especially in areas with wide temperature ranges. Lithium bis(fluorosulfonyl)imide (LiFSI) is expected to
replace LiPFg as a new generation of lithium salt due to its good thermal stability, high conductivity, as well
as excellent high and low temperature performance. However, LiFSI also has disadvantages of high
synthesis cost and difficulty in obtaining high-purity products, so there is an urgent need to improve the
existing process and develop new synthesis routes. In this review, the existing LiFSI synthesis processes
were summarized, with their advantages and disadvantages analyzed. The improvement direction for LiFSI
synthesis process, such as optimizing the sequence of synthesis steps, developing new silazane raw materials
and innovating the design of fluorinating agents were subsequently discussed, which would further promote
the development of the LiFSI industry and its application in the field of new energy lithium battery.
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Table 1  Operation of lithium-ion battery industry in 2021~
June 2024
T v 4= B
f%i (:Ev‘fh) 7 e K 1% ‘ﬂé‘fé‘;@
2021 324 106 >0.6
2022 750 >130 >1.2
2023 >940 25 >1.4
2024 FfAF 453 16 —
W RERIEAR, TR

PRES TR E N —Fh R CRER R MRS
FRRLAERER A, BN Ry 2 1) mT A i R Y
IREERARGZ— [ 20 4 90 AR
LUK, e b i TRERH & . TEI Ak .
OIS/ TAER RS . TAERERTE . et
WA, OISR B, IFSIRE S . B
T HIMGHRE RSS2 e

BRES g R OB R . AR H
St I R PR G o L S5 A L L Sl ) D K S B
Bz —, FERME L7 et 18] A-bRess 44 G 0 A0 AL 2l

T 1 B 5 i o 5 T ) TR % & G T B AR
FH ., PR SR o FH A B e Y B T E SR AR
PERE . PR ENE . A DL 2 R PR e
Bk,

FL 7R T — B R A9 R RS IR e B — s
Fe il s e, Hodp, PR R R AR S T 4R
b, 2 F R e B AL A, R KRR
e A VR R A R T, G A R L ) £
PEfE . AR TEM O M v HAa mER S,
Hir, R LR LR IS FHBEREE (LiPFs) N3,
AN, A U NFRHE( LiBE, ) . & R4 ( LiClO, ).
INHEAPTREE (LiAsFg) | WUBRUBEE W i ( LiFSI)
A, BRI LI LiPF, b, ZFbgr B LR LR &
FIA% Jy o LiPFe s B Fi il AL 5 2 AR R, e
HAbEREE BA R BMHE, s riasE (S
T~1x107S/em) | XFBABAES (A1) LB A1 K4l
fERET) . R EE (4.2 V vs. LI/LiT) |
Tl % J i T J RN AR 55k 25 B i 4 T2 5 S BRI
LiPFs RBEMEZE . 5 5KAF R (60 °CF &4
fi# ) 7= LiF FIAG 25K PFs, EBA K AETE TR
T, PFs & 5A 8% LA B ## 5 A A (SED) 4
SYRARN, b EREAE 2 pbAk, Hikh 5K
SR AN HE, JE i, S80S U 4R M IE AR AR
W, TR AR T T Ay, B A
A — RN E Al R, DT B ) 2 — 25 i N o
LiPFq 7778 Y S ABIE s i s (1) o (2) P,

ZIME Y . LiPFs—LiF+PFs5 (1)

IKFHFUY . LiPFg+4H,0— HiPO,+5HF+LIF (2)

BT R BB FAE N PRAIERACH, Bl
P2 = LA A PEBE Y — D EHE M A TR . 124
Joib, B KRR S ECA BB, AL NPT
ct | BUS1I pRO2214 Jy v J 7 (K B S 5 B A1,
WA LL ALK G B BC A7 B B T —— 2 3 L TR AD
H(LIFPA ) 1, Fe i 0 4 Ja ol b S 1 AH 25
BT MEF L

FELL N o B 7, e EAR b i it
PRI B SRR MRS A BH B 7 - L= 30 o ) il TG IF
BHESF ( TFST ) FRUHUR LW e B 5 7 (FST ) P4,
LiFSI MBI+ FSI R IE TR PEMN 3 ) Bronsted R
XURBEIE i [ HN(SO.F),, HFSI] . HFSI ¥
APPEL 2121 1962 4E T IRA AL, 7E 20 fik2d 90 4F
fCH ARMAND %5050 F F H sl 4idek, FST JLh 1k
J LR AL AR T I R . BUR AR
Al U IR A AT T R B W L RN, AR
FURET A A B Ak, S8 HFSI iR
TR G WV, P28 e i PR A 5 o BL A,
itk IV 235 440 1) M B0 300 BB A S o IR T 1



511

WRITYN, 25 SUSURS Pt U #0511 A 5 i e M Ll it 1)

© 2347 -

B B0 HL T 5 B, TR S A5 R 114 B B A B 5 A
R PS5 LiTE R LiFST BA B . FHES i)
Be A7V FHAR 55 4 a5, AR B 77 AR /K3 70 op 7 o
PEARSER, MRS T8 i SR, R et
WA FIRKEETE, BEASA b B2 i 0 H vt 1 IR
R RE A A vE e, Hak 5 d i b i I S B A
RAFRFAAE, RN R R Wiz —, F
EE RN T —ERER N T, & FSTAYE T
Wk (ILs ) I HA R EEMIb 2=, REFES
e B JE B SEI

LiFST A B R R , A 7= T2 A AR 300 LA
R, BT —BUR RS (RS
W RS, XROEME . 57l SR E ik
TRk R, HARR AR, T LiIFST A9 T4k
il vk, e 2013 AR F T RUSAR AR =, TR B
WHATF T REMEHER LR, ENEN—TE
KIHTREIR S S i s, AH I b Al ki S 9T
b, HEYE LiFSI 09 Tolbfb A r= i, Hodb, 6
15 1t SR A BRA 7 (7288 1700 t/a) . K
0G5 e B R R A A BR A ®) (7= BE 6300 t/a) « BiH
BHE B A FRAE (F2RE 1200 ta ) . ZREHME
AR BRAE (F2HE 1600 t/a) | KB B4 A BR
aE] (FERE 900 ta ) 45, LK HRGHIAT FE P i K= fig
FIRH R R BR AR, 1A AR S 3K 10000 tas

B 5 S - F Yt N RS i, HL e R
X Ji) e 5t 40 S o I A TR IR S L, AT
B2 R 2 T BV R R 2R X RPN . TR A
B SR b BN S )Y TR RS AR Il
FL AR TR A Ry L St P S B RA RE 22 — T A AR IR
TRHb AT E, Rk, LiFST A #— R, &
H AR LiPFs e Al AR 2 —

HAEG, =0, BB DL K 4680 AR E A 18
FEPERY LA LiFST, I LASk 35 B b PR RE , fU3%
THHRE TR B A PR /) . o il B3 A BR 2
Al RRITRLA BRA R SR T R IR R 1 A B

SRR IR SR 009 i JBECRS FEL Jth 174 78 70 R Fl b Pk B 22
SKOLIFSI i (Bt %k, TF) =20%, Jf
HHEREFA SRR ARAR A 2019
AR LIFSI Ik, B RIHEA 20 4270; Hw i
1A BR A & A Wl R Ak 1 Lt e LIFS B9 R it vl >
50%, [RIFF 2023 4F k4% 5% o A L 2wl A
J&y LiFST; FRrHL 4680 HLIBEER LiFSI Ay i 2 /0
20%. RIS L R RS AR A A s b, B
HL ISR e PR R, WFMA LiFSL, Mi&H;
RIS, LiFSI MR InEA Bakeeig . Wik, ot
— R4k LiFSI AT & T2, IR A T2,
XA LiFST BUAS . $2THH N A BB 8RR S,

LiFSI L 2 i it o B T 75 220 2 4 i 1 4l
FEER, AFEK G R . CUMRE M B PR bRk (%
2) , WSHARFE Rl KRt . Bl &
T B8 & A F AR R LR sk
AR CIrmslA . Bk s FgiA L #fkat
FEHP AT REHE R MY B B T 445 ( ClOy . BF,5% ) LUK B
— B BT RES A K AY, A 1 B o 2 1Y)
FRAG; esh, AT 2B asl AR, &%
T FST A ReUE M A S 7E TC K A Y, TE/KIA
B R iRAE DU, FSITAY S—F . S—N o=k
ANEFEEE W2, B4R R F.SO; \FSO5 . FSO,NH,
SRR A IR RS S T A B, ST AR
FRPRHZEELE , AR hRT K o BT B 2K < 100 mg/L
Cl I B e B — A ZR Ry 20 mg/L i B R o i ¥k
JEEOR <100 mg/L, &fiFE A IR HE LI 2
b B OB SR S r b B R ™ L S
BRI, s T A e T kAR . LiFSI
e A URAS . B AR A B LA R < =R B
[ SEATS 2 BELASHL & J 1 B G . D4Rk, BEE
B AR, X LiIFST SR NIER S T4
AW, Fom EKILOR LiPFe %88 H 3 LA
P () 22 Ve PR REXE LA E— A 4R TH A5 1) BLff LiFST
AR T b S R T R

#2 2 LiFSI BT bR E 8 R DL SR A4 lb B AR FE X e

Table 2 LiFSI industry standard indicators and some enterprise technical indicators comparison
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Table 3  Preparation routes of dichlorosulfonimidic acid
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Table 4 Cost comparison between sulfamic acid route and chlorosulfonyl isocyanate route

SN R 2R SR T S+ R Tk s ¢
okt BAFE/(t/1) B /(T TG/ JEe BAFE/(t/t) BN TT/)
SOCl, 1.30 0.12 CISO,NCO 0.76 3.50
NH,SO;H 0.52 0.26 CISO;H 0.62 —
CISO:H 0.62 —
B LiFST X B SR A CISO;H W{4%+0.29 J5 It Bl LiFST X J5UR} A CISOsH mMi4<+2.66 17T
TE: 7 FORPIRMG R S A R CISOSH, AL AT 45 WK SR 45

.12 #iidfz

FSI 38 & /& DL HFST 385 st /96 7 e 45 s £
(MFSI, M0ELEET) WIEXGFE, iS5/
PHES BN, T RS SRRt I W Hedish , SR A B A T
TR AE N A3 3 LiFSL, & FSI B4 oo i &
i HCISI ki, SAbalFevh KR, & Hm
FALFIELES HF R J0K HF Wik HF 2491
SIRFEAF (I AsF;* | SbF* | KFP®) % 2]
tacdr, HARME R4 H AR ZR MRS S
YIF R T RN LR B FEE TE, S —10
4B E LY, W KF., CsF. NaF %; &8 %
1%, 4 CuF,. ZnF,. SnF,. PbF,%; =i} BiF;.
AN, HAH kUS40 A A NHLF A1 NH HF, 4659t
rodk, BEMSSCIET IS 95%MIICR, W AL
R TRk . (I AAE— 2 MBiE . |5, wik

P OB IE I e, (eI SREE AL LiFST i
P, R SRR R LiOH #FH7T &g 8], i
gl K, TE AT KBRS A BE 73 B 1 57
Yy H, XMEALY RN A & HE AL, X
SLE R TR R, SEURA BUAL SN ) 2 A A2 B
Pkik. 5 HF R EIERACAILL, IZBSEH 4 4]
25, Bk ] LIRS o AR 3G NHLF 5 NH,CI
TEK PR A B 22 57, ] LAJE S s i . Rl 2
AT B 19 o0 i . IO NHGF T DAFEA
AL T A, 325 BT HY NHLCL Rl i
TAOW B FERACRHE ], A —E LTI E. NI,
LS EAT LASE I T AR o 7ERE IR |, DL BiF;
KF | ZnF, 55 PiFP el PIRP LB i s ie i o 5245 Ak
R, FEAPLAER X HCIST #4781k, 7E48 = #l ik
B b i AR B R, ARG AT X



© 2350 ¢

A% 4m 4 T FINE CHEMICALS

42

PIEBRE IR T, Ik, 123k 2 hinsr 20 /) bk
kT2 2017 4F, BRBSESEMILL F, MR, &
T G I R RS S T HCIST AR, % B A
A PRAERRTER | AR 7RI i UG A 3R B AR A
8 Fy A2 M o RIE Uk . A AR 5 I A R ik
PR, X AF LSRR KW B, I H k&
AR AR A Rz 3

R ITE AL Z R 26, (HEMFAE—E 1
wig vty , AP A SR A T S Ak S A7 TR JE 2L Rl S B
Z . BIF=PMELL A B S . bl KF R sRAe,
FRIERAL AT 5 4, T SN A AL,
SEERAT YR KR AR R ac A
WK, T EAER KB A LR = ab iy KT, 75 Pk
28 LA SR FR K A KU o RSk, H T HCIST K i,
T AR T T M A ML RN RN AT, Ak ) Sk [ i
BFEA Y, X AE YR S N A 2R RS ) )
FRERPERZ AL B, MNP U N FE ARG, 22
ST T (0 AR TR A A BOUUFRL Bk ok IV g
(KFSI) Hy5ems, zik8 & T KFSI gl | ik
TR, (AR S 2 B X i % T
LiFST SR i BH &% & i 1] HF M4 A9 %ot
TPoAk, X RN A8 PSR T ™ A%, RO A% A
FOINRT, A S N T EEAE R R AR T T
TEAE SN 2 AR I s e Ah, A S8 S0 T B A
AT B B R RO, X Ok TR TS L
Yo B Al AL IRMESTE R L, R, 25 A SR AL )
g5k, XA e i T LiFST HA B2 A5 .

AR, A R A AL T HCIST 13
AR o BT s ke A L4138 e B e e A — R o A
BT (Z WA (Fe(PEty),-CoFs) (K&l 3)
Hil& TS A EBRENEISBRAY, Hixils
YT HCISI fFfk, AENS o 25 42 i Jl Ak S0 i
R (97.5%) , HEAEER AR (60 °C) . i@
WHEIEBRAY S RASSAEAL, FE%AE S &R

Y

PR AL TG 5 EAh, IUREE Y 25 TRl BN,
B B i A T R A5 i I, s ) 47 fHL 5 1t
RPERE (SRR X (B% 2008 ) ) i L Lic,
TREE R AL AL RCR n] DR B R RS, X
R IR A B BRI 1T A S

5 AR AT AR H

Table 5 Comparison of fluorination effect of some fluorinating
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Table 6 Process routes of different fluorine sources
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Table 7 Common fluorine sources and lithium sources in lithiation reactions
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Fig. 5 Schematic diagram of sulfate route reaction
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Fig. 6 Schematic diagram of reaction route mechanism of sulfuryl fluoride
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Fig. 7 Schematic diagram of part of reaction route of sulfuryl fluoride
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