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Figure S1

Fig S1 Scanning electron micrographs of an as-synthesized VFe,Ox aerogel at
different magnifications. The low-magnification images (upper) demonstrate that
the through-connected porosity permeates across the large length-scales of
aggregates that remain after pulverizing the aerogel monolith. The high-
magnification images (lower) show the connected, tendril-like solid-network that
connects the nanometric oxide particles comprising the aerogel.
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Fig S2 Pore size distribution plots derived from N,-sorption porosimetry for
(top) VFe,Ox aerogels and (bottom) a 300-O, FeOx aerogel.
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Fig S3 Thermogravimetric analysis and differential

Figure S3
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calorimetry of as-synthesized VVFe,Ox aerogels at 10°C in™ under
flowing: O, (top) and Ar (bottom).



Figure 54

Fig S4 Scanning electron micrographs of VFe,Ox aerogels: (a) 300-Ar, and (b)
300-Ar-0,.
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Fig S5 Rietveld fit of synchrotron powder X-ray diffraction data (PXRD)
for a 300-Ar VFe,Ox aerogel. (A = 0.413851 A). a) Fit of 300-Ar with a
maghemite structure (spacegroup P43;32) from 3-30°, b) Fit of 300-Ar
with a maghemite structure shown from 3-10°, c¢) fit of 300-Ar with a
magnetite structure (spacegroup Fd-3m) from 3-30°, d) Fit of 300-Ar with
a magnetite structure shown from 3-10°. The fits at low 26 with a
maghemite structure show peaks that are not present in the data — the
(nano)crystalline phase thus more correctly fits to the magnetite structure.
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Fig S6 Rietveld fit of synchrotron powder X-ray diffraction data
(PXRD) for a 300-Ar-O, VFe,Ox aerogel (A = 0.413851 A) a) Fit of
300-Ar-02 with a maghemite structure (spacegroup P4;32) from 3 —
30°, b) Fit of 300-Ar-O, with a maghemite structure shown from 3-10°,
c) fit of 300-Ar-O, with a magnetite structure (spacegroup Fd-3m) from
3-30°, d) Fit of 300-Ar-O, with a magnetite structure shown from 3-
10°. The fits at low 26 with a maghemite structure show peaks that are
not present in the data — the (nano)crystalline phase thus more correctly
fits to the magnetite structure.



Figure S7
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Fig S7 X-ray photoelectron spectra of the Fe2py, binding energy for
VFe,Ox aerogels: 300-O, (—), 300-Ar (—), 300-Ar-O, (—), and
background fit (- —-).
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Figure S8
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Fig S8 Fe K-edge XANES for FeOx aerogels: 300-O, (—), 300-
Ar (—e+-), and as-synthesized (e¢); and iron oxide standards: FeO
(— . —) and Fe,03 (— —)



Figure S9

=
.©

—

o

.

o

v
2

I
o

Q
N

£

O

=

7110 7120 7130 7140 7150
Photon energy (eV)

c

.©

)

(a8

| -

o

(7]

al

@

:

o

=

5460 5470 5480 5490 5500
Photon energy (eV)

Fig S9 Fe (top) and V (bottom) K-edge XANES for VFe,Ox
aerogels: 300-O;, (—), 300-Ar-O, (— — -), 300-Ar (—e=-), and as-
synthesized (ee¢). Iron oxide standards (top): FeO (-  -) and
Fe,O3 (— —); vanadium oxide standards (bottom): V,0s5 (- ¢ -),
VO, (— —), and V5,03 (—)
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Fig S10 Fe K-edge EXAFS spectra (top) and Fourier transform of EXAFS spectra

(bottom) for FeOx aerogels: 300-O, (—), 300-Ar (—e=—) and as-synthesized (eee).
Iron oxide standards: FeO (- ¢ —) and Fe,O3 (— —).
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Fig S11 Fe K-edge EXAFS spectra (top) and Fourier
transform of EXAFS spectra (bottom) for VFe,Ox aerogels:
300-O, (—), 300-Ar-O, (- — -), 300-Ar (—e=-), and as-
synthesized (eee). Iron oxide standards: FeO (- « -) and

Fe,0O3 (— —)
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FigS12 V K-edge EXAFS spectra (top) and Fourier
transform of EXAFS spectra (bottom) for VFe,Ox aerogels:
300-O, (—), 300-Ar-O, (- — -), 300-Ar (—e=-), and as-
synthesized (e¢). Vanadium oxide standards: V,05 (- -)
and VO, (— —).



