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Phase separation structure of conversion type electrode
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(English)
Iron fluoride cathodes decompose into two phases, Fe metal nano phase and LiF nano phase, in
conversion reaction. Wang et al. have reported that Fe and LiF phases are interconnected,
which morphological evolution resembles spinodal decomposition. In our previous work, the
Small-Angle X-ray Scattering (SAXS) patterns obtained from the discharged iron fluoride and
the Fe-LiF thin film cathode, respectively, indicate the ring pattern similar as that obtained
from metal alloy during spinodal decomposition, suggesting that the bicontinuous structure of
Fe and LiF is formed in the discharged iron fluoride and in the Fe-LiF thin film cathode. This
study investigated electrochemical and in-situ SAXS measurements on the Fe-LiF thin films.
The scattering intensity from the bicontinuous structure in the Fe-LiF thin film decreased
during charge step and increased during discharge step. This results indicate that the
bicontinuous structure of Fe and LiF in the Fe-LiF thin film have a tendency to disappear with
charge and to be formed with discharge step.

2. ERLEW

7 ALK DT FEERRATIZBE T 5 24V E TOMFEENC Wang HIZ L5 FeF, DJiER DT/ & D
A% in-situ TTEMBIZEL72L00RH 51, ZIC XD EMEBEIZFED Fe A E LIF A8 2 A X
TR END LI, ZDOEA T =X LB WD DAY ) — X VSRS D TH D & OFE/MMN




RENTWS, £72 Li HIX TEM BE2 L 0 E#R O 7 v {bgkER)S Fe & LiF @ bicontinuous networks
LTINS ELTNDQ), ZDORIITHERO 2L N—2 3 URISMTEWERR S 1L D T/ i
DB ERES 72 & DRSS BEEE D — > Th % i E S HUMEN S 5 2 &b HELEZ WD
Z T MR DT ) HEEORIT 2T RIRETHh D & TIN5,

FEE AL ZNETIZ FeF, R FeFs D a2 N — g UUSIZ L W ARk S5 Fe fH & LiF FHOFH 5y
BERE S 12DV T X BV IV BELIE(SAXS) &2 IV TR D Z LI K W ikER O/ M O #EL S 2 —
NDUTREIRDZE VAT NI REET A ARENL T 40 VU —F L E IR A D T ENARETH D
ZEREERHBLTCNDQ), F7 vbkOia L N—T g VREMO—DTH 5 Fe-LiF IRATHENRK
@BV TH SAXS HIFEATTV, Fe-LiF IREER L Y » ZIROBEL Y — 0 BN 5 Z L0,
FEHES A 7 AN T P HEET A AR KT HZ Rl 2R LTS

AW BN TIE, Fe-LiF IRA %ﬁ%%wtﬁ»%%@bﬁmﬁ@mkwwst%ﬂﬁ_ﬁﬁ_
LT, BB D Fe-LiF IREMEIEN O / #1E DO ZEALOFEIZ DWW TR — %/7w%%wfﬁw
THZEIWZKYD TR D 2 =T a3 VRN D T EEEED A T = X L E BT
WS ZEEHME LTINS,

3. EBNE R EBRFE, BT FEoR)

TR, HEAEEIC L 0 ABEER EiCFel LIFA L5 Lo IREM A ER L Zha Efic, VT
U LEERRIC, BN — 2 2R AL T ¢ R, EBAFRIZIZL M LiPFs / EC:DMC = 1:1 (vo) %
WL ERERL LY L e LT, in-situllliE i%/7/1/%767i&$b71m>6 R RF L X AR/ HGEL
(SAXS)HITE AT > T2, FEIMESMITEEHPHLE V545V, Eifi2 pA (25 pAcm?d), FEEA X — k
IZTiTo72 SAXSHIEIZE —L T A BLILIZ T8 keV., I A TEI11I6 cmiZ CHIEZ{T -7,

Ne—— V7 (T I7 kL)

X Hp
>

X3-1 SAXSHIE LA 7 7 MR

Al IA—F+ 74V 4

B (Ni 2 v a+Lis) (Bx 73 Nifk)

Al IA—FT7 44

X3-2 Yo7 (TAIT7 k) FEEOIESX

N — & —

rr A

Fv 7 (AlEE)  (Bisx 713 Al )

0

4. ERFERLEBE




— REHA
—— BTk

| / arb. unit

| | | | |
0.5 1.0 15 2.0 2.5

q/nm”

4-1 77 7 Fe-LiIFIRAG IR A IEME L2 T &P 70 L Lz in-situ SAXS I E#E
BT, BENFTERBREO, REANFTERGO LN TABILEHRTH S,

l41iﬁ%éﬁﬁﬂ%§‘twh EDFE F T in-situ SAXS HIFEZAT - o kR T, FEALEFRE & 7
W (KT) BoOEILIREZZNLEN R LD TH D, WTROEEL, 7 I BVEMHCT LR

% %m%kmbﬂéﬁﬁ@ﬁ®%fmﬁ&@@ﬁ%ﬁt%ﬁ RO L TCWDONFERTE D, —F
T =1.0~2.0 nm1HL IZBWTFELE & FEEL TIRFOBELREIZ DT RN OEVWEERT 52 &
733‘“(“%50 ZOHEPHIL, ZHETO ex-situ TD SAXS HIEHE T HIRAEEBEMNICIER S -4t
i%Lm%kmbhéﬁﬂt 7#%%%5&%T%5 EMB . Z OBELIEE LI Fe 6 & LiF
FH & CRERR S AU T TN O e A 3 WZHEWER L TS HMICH D Z 2B L7z DR
PILD, ETHERFZOWT S RIS wwsmmmme%ﬁot& AN EOHEST & IR UHiRH
OBELFRESHEIN L TRV | SrER I3l E 3 A sl s o 5 Z k%rbfwékmbﬂé
L2r LR 2S B R O Z CRIE LTz Yy &%@LT?‘?»%#/?»&LK BT BT
%M®ﬁﬁ%&ﬁﬁk@gﬁﬁk%< TN O HdL g i Hh Sl O HIEL B — 7@@%@&%%%
MR TERWRER 720 . MBI T/ #EE A OO OMERE TITIZE S 2o T2,

5. SHROFE

WHEDT I X — A TOEMIBNTHFEILE ﬁ?%L®Wm®@ﬁi%ET%t%®®-%
wkib#ﬁf%@%%ﬁt 7 L L TCETIIMER TE T EO A A8 b EEBRMN &R N
AIREZR T — X — D HS ifi%%ﬁ#oﬁ@_ﬂi%/7W®§ﬁ#%®ﬁﬁﬁrﬂ%<?\?W
WM OWELR EDOEEE RELSZIFTLED kﬁ%lf%ék%i%hé St BB RO T
TEAITEE D F 7 #EE % in-situ SAXSHIE T & B 25 72 DITIRAIE & L ORGSO G 72 cE TRA TR S
@ﬁﬂuﬂw%@%m%ﬁé@@%iék@@ﬁ%#@ﬁ%#%%f%ék%z%héo

6. ZEICE

(1) Wang, F. et al., Nat. Commun. 3, 1201 (2012).

(2) Li, L. etal., J. Am. Chem. Soc. 3, 138 (2016).

(3) YRIZ7>, 5 59 [IFEMG T ek 2 5 4, 3C04 (2018).
(4) Hori, H. et al., ELECTROCHEMISTRY 83, 909 (2015).

. BRSCER - BEF O ABBICEREY 5 ZhE COMREHIZL LD
AL

8. ¥F—U—F (& : RBROERFEEFET 2HHEEZ 2~ 3)
Fe-LiF i, =2 /3— 9 UROS, XM LA

9. BFEERRERABRITOVWT (4 @ ¥ 210 LR RO ABRICOWTOEQ@D 5 b LA LT
7ZEV, FTo, X (R BEREME R X —~OFE, FIIIFEREARA~OFRIEHFRZTA L T
SV, TEHEARIIRI AKX T 2 £LINTT, il 2% 2018 £ EMEE THE, 2020 £FER (2021 43 H 31




H)

R 2 A THEIT

L0 ES,
. TR ORI OF] A

@ # jC (ﬁfnﬁ) %ﬁODﬁﬂ:

EL L

FZTRALIZE W,

CRERF © 2022 & 3)51)

G2

gty .

H
I7

e

l—'—lJ)’J'




