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Figure S1. Raman spectra of NH4ReO4(aq) solutions with  with 𝐶𝑅𝑒(𝑉𝐼𝐼) = 3 × 10 ‒ 2 𝑀

pH of 6.9 and 7.9. The VV polarization configurations are shown for both solutions. 
The HV polarization configuration is also shown for the solution with pH=7.9. Laser 
wavelength, ; laser power, 50 mW; resolution, 2 cm-1.𝜆0 = 532.0 𝑛𝑚

200 300 900 1000 1100

332(,

920(

VV
NH4ReO4(aq)
CRe(VII)= 3x10-2 M

7.9

6.9

R
el

at
iv

e 
In

te
ns

ity

Raman Shift, cm-1

7.9

VH

VV

pH

971(



Figure S2. In situ Raman spectra obtained at 250oC under flowing 20% O2/He for ReOx/ZrO2 catalysts with surface densities of : (A) 0.71 Re/nm2; 

(B) 1.3 Re/nm2; and (C) 2.4 Re/nm2. The black trace is obtained before heating at 400oC and the red trace is obtained after heating at 400oC. 

Spectral recording parameters: see Figure 2 caption.
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Figure S3. Sequential (430  250  175  145  120  100  80  35 oC) in situ Raman spectra obtained under flowing 20%O2/He at 
temperatures as indicated by each spectrum for ReOx/ZrO2 catalysts with surface densities of : (A) 0.71 Re/nm2; (B) 1.3 Re/nm2; (C) 1.5 Re/nm2; 
(D) 1.9 Re/nm2; (E) 2.4 Re/nm2; and (F) 3.7 Re/nm2;. Spectral recording parameters: see Figure 2 caption.
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Figure S3. Sequential (430  250  175  145  120  100  80  35 oC) in situ Raman spectra obtained under flowing 20%O2/He at 
temperatures as indicated by each spectrum for ReOx/ZrO2 catalysts with surface densities of : (A) 0.71 Re/nm2; (B) 1.3 Re/nm2; (C) 1.5 Re/nm2; 
(D) 1.9 Re/nm2; (E) 2.4 Re/nm2; and (F) 3.7 Re/nm2;. Spectral recording parameters: see Figure 2 caption.
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