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Fig. S1: Rietveld analysis result of pristine S-FeOOH. We employed the monoclinic
symmetry with 74/m space group by ignoring the presence of HT ions.
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Fig. S2: Rietveld analysis result of sample 8-400, which possesses the e-FeOOH-type
structure with Pmn2; space group.
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Fig. S3: Fe K-edge XANES spectra of Fe metal and a-Fe;O3 together with those of
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samples of pristine S-FeOOH and 8-400. The peak top energy was 7131.4 eV for a-Fe,O3

and 7128.7 eV for Fe metal.
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Fig. S4: Synchrotron XRD patterns of samples (a) pristine 8-FeOOH, (b) 2-200, (c)
4-200, (d) 4-300, (e) 4-400, (f) 6-100, (g) 6-200, (1) 6-300, and (i) 6-400.



(@), o |fhrecon Y, prste
. B-FeOOH
Mj. oo/ P o
g o0
(b) o |® sample
M o 10-100

(d) sample
A A 10-300
e g s
(e) A sample
N 10-500
(f) “ sample
A AA 10-600
. HA“ I.l.l. .‘AIIIhIlJL:uI tn 4 .
10 20 30 40 50 60 70 80 90
29 / degree [L=0.799436(2) A]

Fig. S5: Synchrotron XRD patterns of samples (a) pristine 5-FeOOH, (b) 10-100, (c)
10-200, (d) 10-300, (e) 10-500, and (f) 10-600.
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Fig. S6: Synchrotron XRD patterns of samples (a) pristine 5-FeOOH, (b) 12-100, (c)
12-200, (d) 12-300, (¢) 12-400, (£) 12-500, (g) 12-600, (h) 12-700, and (i) 12-800.



(a) pristine
o-FeOOH | EeooH
4 ¢-FeOOH
(b) A sample
a-10-400
_;JJJ T
() | sample
a-10-500
—-}Q\J LII ll lA.l da i nﬁ . -
10 20 30 40 50 60 70 80 90
20 / degree [1=0.799436(2) A]

Fig. S7: Synchrotron XRD patterns of samples (a) pristine a-FeOOH, (b) a-10-400 and
(c) a-10-500.
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Fig. S8: Comparison of the TG curves of samples of 8-400 and a-10-400.
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Fig. S9: XRD patterns after the TG analysis of samples (a) pristine S-FeOOH, (b) 8-100,
() 8-150, (d) 8-200, (¢) 8-300, (f) 8-400, (g) 8-500, and (h) a-10-400.



Fig. S10: SEM images at the 50um-scale of samples (a)

6-200, (b) 8-200, and (c) 12-200.

Corresponding enlarged SEM images are shown in (d)—(f).



ample
-500

Fig. S11: SEM images at the 50um-scale of samples (a) 12-200, (b) 12-400, (c) 12-500,
and (d) 12-700. Corresponding enlarged SEM images are shown in (e)—(h).
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Fig. S12: Particle distribution of (a) pristine S-FeOOH, (b) 8-400, and (c) 12-500

determined by the Image J software.
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Table S1: Fitting results of Cole-Cole plots for samples of pristine 5-FeOOH, 8-200, 8-400,

and 12-500
Sample | Rgo) / Q| Riotar / 2| CPE /F o
pristine 2.66 9.42 25.7x 1076 ] 0.915
B-FeOOH
8-200 2.52 91.1 3.47x 1076 | 0.942
8-400 2.98 5.11 3.92x 1076 | 1.02
12-500 2.57 8.50 7.44x 1076 | 0.953
60 . .
50 Rt
40 | y &
o [ pristine B-FeOOH ]
% 30— """ sample 8-400 A L]
< E "”"
E 20 - ,"," 7]
~ - ATl ;
10 | . ]
0 71 - ]
: CP:
_10 L 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 ]
1.4 1.5 1.6 1.7 1.8 1.9 2.0

POTENTIAL / vs. RHE

Fig. S13: Additional LSV curves of pristine S-FeOOH ans sample 8-400.
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Fig. S14: Mossbauer spectrum of sample a-10-400 at ca. 25 °C.
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Fig. S15: SEM images of pristine S-FeOOH obtained by using (a) secondary electrons
and (b) back scattered electrons. EDX mapping for (c¢) Fe, (d) O, and (e) Cl atoms.
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Fig. S16: SEM images and EDX mappings for sample 8-400: (a)—(d) before and (e)—(h)
after.
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Fig. S17: Crystal structure and do_o of (a) a-FeOOH, (b) S-FeOOH, and (c) e-FeOOH.





