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Fig. S1 a Crystal structure of f-FeOOH; b radius of halogen anions for F~, Cl" and
Br7; ¢ the adsorption energy of B-FeOOH for halogen anions, including F~, Cl, and Br"

Table S1 Comparsion of different halide ions radius

Ton Bare ion radius (&) Hydrated radius (A)
- 1.16 3.5
cr 1.64 3.32
Br 1.80 3.30
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Table S2 Comparision of standard electrode potentials

Redox reaction Potential
Fe’*+e —» Fe? +0.77
F:+2e —» 2F +2.87
Cl; +2e —» 2CI +1.36
Br,+2e — 3 2Br +1.07
L+2e —» 2I +0.54

Sum Spectrum

_ 100 nm

Full Scale 1831 cts Cursor: 0.000 keV

Fig. S2 The EDS of B-FeOOH(]), inset the corresponding SEM image

Table S3 Comparison of the length of different Fe-Os bond

Sample Fe-O1 Fe-O2 Fe-O3 Fe-O4 Fe-O5 Fe-O6 Fe-O7 Fe-O8

p-FeOOH 1.957 2.024 3.003 2407 1957 2015 3115 2450

B-FeOOH(F) 1.952 2117 2504 2428 1883 1995 2488  2.543

B-FeOOH(CI)  1.967 1923 2168  2.664 2285 2207 2809 3.041

B-FeOOH(Br) 1.844 2109 2.099 1953 2682 1870 2873  2.989
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Fig. S3 XRD results of B-FeOOH and B-FeOOH(X)s
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Fig. S4 SEM and HRTEM images of B-FeOOH, B-FeOOH(F), B-FeOOH(CI) and -
FeOOH(Br). a-d SEM images; e-h EDS and mapping images; i-p HRTEM images,
inset the FFT images
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Table S4 EDS results of samples

Samples Elements Atomic%
Fe 25.73
B-FeOOH 0 7427
Fe 22.17
B-FeOOH(F) 0] 64.13
F 13.70
Fe 13.79
B-FeOOH(CI) (0 75.54
Cl 10.67
Fe 13.96
B-FeOOH(Br) O 75.35
Br 10.69

S4/511


https://link.springer.com/journal/40820/volumes-and-issues

Nano-Micro Letters

(a) 0.4 (bo)o
0.2 ’
o 0.0 = 0.2
5:: X g -0.
=024 4
z —sS5mVs' > 0.41
<= -0.4- ——10mVs?! <
£ 0.6- ——20mVs! Z 0.6
5 ——30mVs?! E
o -0.84 —  50mVs! & .81
i ——100 mV s*
1.0 1.0
-112 T T T T T T T T T T T
-1.0 -08 -06 -04 -02 0.0 0 20 40 60 80
Potential /V vs. SCE Time /s
(©) (d)
4 0.0
B-FeOOH(F)
- -0.24 —1Ag!
% g4l / 248
g 7 —6Ag
> 0.6 9 ——10Ag?
=
£ 0.8
=
~
] LN
-4 T T T r T T -1.2 T T T T T
-1.2 -1.0 -08 -06 -04 -02 0.0 0 200 400 600 800
Potential /V vs. SCE Time /s

_—
(¢
'
~
S

1 0.0 1
o =02
< 04 %
£ ¢ 0.4
= ——5mVs?! Z /
o -1
Z ——10mVs? = 061
g ——20mVs! £ s
;'2' ——30mVs! s
“ ——50mVs! 10,
-3 ———100 mV s*!
T T T T T T '1-2 T L L L L T
.12 -1.0 -0.8 -0.6 -04 -02 0.0 0 5 100 150 200 230
Potential /V vs. SCE Time /s
(®), (h)
0.0
- 2{ B-FeOOH(Br)
::JJ 6 -0.2 -1 1 A g—l
;- 1 wn 04 —2Ag?
Z . o —6Ag!
o U7 - 1
z = 0.6 / 10Ag
= 1] = ’
£ £ o8-
= =]
© -2 <
s 1.0 LL
-3 ——100mVs
12 1.0 08 06 04 02 0.0 0 50 100 150 200 250 300
Potential /V vs. SCE Time /s

Fig. S5 The CV and GCD of a, b B-FeOOH; ¢, d B-FeOOH(F); e, f B-FeOOH(CI) and
g, h B-FeOOH(Br)
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Fig. S6 a Rate capacity and b cyclic stability of B-FeOOH, B-FeOOH(F), B-
FeOOH(CI) and B-FeOOH(Br)

Table S5 Comparison of electrochemical performances of FeOOH-based electrodes

Materials Potential Specific Rate Cyclic Refs
Window/V Capacitance Capacity/% Stability/% )
70.179 .
B- LLoV 391.9F-g'at from IA)to 10A 80.82% after This
FeOOH(F) 1Ag! o 2000 cycles work
64%
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S6/511


https://link.springer.com/journal/40820/volumes-and-issues

Nano-Micro Letters

7013 mF-cm?  32.22%
zigOH@ 0.7--02V  at020mAcm  from 0.20 to
2 2 2.26 mA cm™

82.8%

after 2000 cycles 571

Table S6 Concentration of Fe element in electrolyte before and after electrochemical
tests, when the B-FeOOH(F) as the working electrode

Fe elements Conc. (ug L)
Before electrochemical tests 2.630
After electrochemical tests 2.528
(a) Before electrochemic3l tesks (b) before electrocherpical tests (C)
after electrochemical fests after electrochemifal tegts
. : s
3 3 o
= K =
2 > ‘?
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Fig. S7 The XRD a and XPS b, ¢ measurements of B-FeOOH(F) electrode before and
after electrochemical tests

(a) Fb) ﬂc)(z 1)

"L L

ke coeteastasstoat
P2 ul‘w."-._“ _yv\/\,‘_m
e

"]

1 “ ” e o | A
T ' N 1

20 25 30 33 4 45 50 5 60 6 0 27 28 36.0
2 Theta/degree 2 Theta/degree

Fig. S8 ex-XRD tests of B-FEOOH(F) electrode during the charge and discharge test
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Table S7 XPS test results of B-FeOOH(F) under different charge and discharge

potentials
Name Position %At Conc
P1 1072.60 1.46
P2 1072.63 1.44
Na 1s P3 1072.32 0.70
P4 1072.38 2.44
P5 1072.74 2.57
Name Position %At Conc
P1 712.28 4.10
P2 712.40 4.29
Fe 2p P3 712.73 441
P4 712.54 4.22
P5 712.02 413
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Fig. S9 PDOS of -FeOOH and B-FeOOH(X)s
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Fig. S10 Solid UV-vis absorption spectra of B-FeOOH and B-FeOOH(X)s
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Fig. S11 Illustration of charge-transfer energy of a B-FeOOH, b B-FeOOH(F), ¢ -

FeOOH(CI) and d B-FeOOH(Br)

S9/511


https://link.springer.com/journal/40820/volumes-and-issues

Nano-Micro Letters

6

54 A charge-transfer energy

4-

3-
Ené 752
Z ] 6.76 7.37 7.04
=-

2

3

4

6 : :

FeOOH FeOOH(F) FeOOH(CI) FeOOH(Br)

Fig. S12 Comparison of charge-transfer energy of B-FeOOH and B-FeOOH(X)s
Table S8 Mulliken charge analysis

Sample B-FeOOH B-FeOOH(F) B-FeOOH(Cl) pB-FeOOH(Br)
Fel 1.26 1.14 1.10 1.15

Fe2 1.09 1.22 1.12 1.19

Fe3 1.03 1.43 1.23 1.17

Fe4 1.11 1.24 1.08 1.20

Average 1.1225 1.2575 1.1320 1.1775
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