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Figure 1 (Color online) Comparison between anode-free battery and mainstream technology routes'™. (a) Battery technology progresses from graphite
anodes to anode-free configurations. (b) The trend of battery price dependent on energy density for graphite-based and Si/C-based lithium-ion batteries
(LIBs), lithium metal batteries (LMBs) and AFLMBs. (¢) Schematic comparison of gravimetric and volumetric energy densities of 2.7 Ah AFLMB and

LIB using the same cell components. (d) Physicochemical properties of the BAFF electrolyte

T RAEREIG RN, B IR IOS AR SRR SR, T
SC I L REAFLMBs B S il i, B IBAR 0 Tt B
AR LR — AR Z 2 ATl A L

AFLMBs{E ¥ 75 iy i 2 AR U 7E T H R Bl = Fa e 1
6 EL5H. FEFCHRAME T, BRAEHA T R i b & A A2
OB S i, B4 Jm 2R 1 -9 R (SED i 2 i 28 S5 1458, L)
Je BRI B I RN AEAT PR A E A R R TG PR,
T3 ARG PR A7 BRI, e o A B 2 T Ay
. 245 K1k, KREZEAFLMBSTEA XT3 AK 1) fie & % i
(50~300 Wh kg ) FALAEIRHES0~2000k1EHF, S1EL4E T
L I(160~280 Wh kg™, >800 YRAGFR)H HEA EL3z 4l 307,
U B 572218400 Wh kg ' AFLMBs, {BAEH i 5
LSOV MM, FEAFEMARERE T | il A FORLEEA L
A BRI TR T, Qa4 il 4 a4 e SR AR I m OB
SRS GRART Y EFE, 28K AFLMBsHIMEH 3 2 24 i ik
TR A S PR R T

BRI, FRATTAT BRI T — e 2E R A R S VL (AR
BAFF), fBSSCH B R AL 0 P T B OB A, Sl T e hs

T4 B AR S AT E AR BRG, 7ERCE (TR R iRE
HEFIANEAME 25T 528508 Wh kg™, 1668 Wh L™ otk
ARAA L AR L 3SOUK G ER A5 . 198 LR & 6 T Nature™.

BAFFHLff# IR F — 95 S R iR 2 (LiDFOB) 5 N,N- 1 5
SR (NDFA)R LA :SEE/R Fe Bl i B, ELA& E e |
i H L e L SR SAREE R SR 2 AL A (E 1(d)). X
TH LA — E A ) B SR HLEE,  BAFFZEIN N 5 B A fr 5
PR S S AL NDFAJEHITE GO IR = A 1 [
Ferp AR BB TE RN, VR DFOB 48 AL TR S5 0 1 v ) 7
Yy, IR E RN SAT R(CO,); [RIE,  TEAR N5 [+ BF,
I H SR A, 51% A Beh R (SCS) R, (el
ERBERE Y C=CIFh & A e ZE ORI sS I S ,  TE e &
ISR R A ISEI(K2(a)). X — 2R A R ik
U, R TSR ARG, AR UIRE
WA IFRE T 4 ) S

AR, ZSELY—/Z8 nm/E | ALK AR 5
REVRE, W35 T LMEHGE A HL-JCHLE & SEIECHL
MM EMSEL FHEHKNIA—. FHBES AR IHL .

3829



M4 E LB O2006FE68 FT11E L1TH

Resonance structure “N=H BFz Intermediate 2
FaC .
Y2 0=<.
/'\# Crosstalk CFy rossh\k
HsC =
Roow 2 R o hon @ 1 ¢
CHs g L cHs . s CHs : CH
FiC” N MY F W el cm)kry )
CH3 CHs e on, , O H
s \ \rNi/ “CHs Intermediate 1 Q P
cm)\o 5 < F,B-0
i . o\BF/o EI“'-Z
Oy O +@e>_ OO, @ - i Q0
2C . B—
j: BF2 \ > I P o N~ CF; NTSCR,
1 1
o~ "0 MS 20 H H

Cu current collector

(b) BAFF: 1st charge, 3.6 V 1st charge, 4.4 V

1st discharge, 3.9V

1st discharge, 1.0V 2nd charge, 3.6 V

Li* Lt Li* | L|+

[ [ |
Li* Lt Li* Li* Lt Li*

vib b

[’W—r_r—'_y—\ L-* Li T T
Li, |
CU (e Wl aWalaWala E LA_AA‘ (_\ij

SRRttt R R AR R T RN ;44m;w'u(mxw‘(‘m'yA“\mnr;,/‘lglr,_‘\(\‘ulu.:(_v\'.wf,‘-‘n(‘uif‘y‘ﬂ/,‘,l R i 9" 100
g 30°C,3.6~43V
= Charge/Discharge: 0.56/1.68 mA cm-2 o 9 .
£ 3 .
e © [ooff
8 (6]
©
'9 14 © Cell1 =
O Cell2
0 T T T T g T T 80
0 50 100 150 200 250 300 350

Cycle number

B2 (MR- ) “ i & TR (BAFF) AT A B B LR TR A T AMAFLMBsPEBEFZ ™). (a) BAFFIY 51 KB HLEE. (b) BAFFH
A T A L URUA AT M. (o) FIBAFFIY2.7 Ah, 508 Wh kg ' JC M R i 4 I LA 7E3.6~4.3 VOB IRV RE

Figure 2 (Color online) BAFF-derived interphase and its influence on Li deposition/dissolution behavior and AFLMB performance!®. (a) Interphase
reaction mechanism for BAFF. (b) Planar Li deposition/dissolution on bare Cu foil in BAFF. (c) Cycling performances of 2.7 Ah, 508 Wh kg™' anode-

free Li pouch cells using BAFF at 3.6-4.3V
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