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Figure S1. XRS spectra of the 5.0%STTO ceramic: (a) O 1s, (b) Ti 2p, (c) Ta 4f, and (d) Sc 2p. 
As illustrated in Fig. S1 (supplementary Information), according to fitting results, the highest peak at 529.77 eV resulted from the oxygen lattice, i.e., O(Ti bond, as is usually found in the XPS spectrum of an undoped TiO2 ceramic1. The fitted peaks at 531.02, 532.07, and 532.92 eV are attributed to the oxygen lattices of other bonds (O(Sc and O(Ta), oxygen vacancies, and surface hydroxyl (OH) groups, respectively
 ADDIN EN.CITE 
1-3
. As depicted Fig. S1b, the position of the Ti 2p3/2 at 458.52 eV shows the presence of Ti4+ 1. According to the fitted result, a peak at 457.68 eV confirms the Ti3+


1,4 ADDIN EN.CITE . Furthermore, the XPS results also showed that Ta 4f consisted of two peaks, at 25.85 (4 f7/2) and 27.70 eV (4 f5/2). This indicates Ta 4f has an oxidation state of Ta5+ 
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4,5
, Fig. S1c. Also, the Sc 2p peaks at 401.95 and 406.4 eV signify Sc3+6, Fig. S1d.
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