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1. Raw data of XAFS spectra
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Figure S1. XAFS spectra of (a) TiOx-A, TiOx-B, and TiOx-C, and comparison of XAFS spectra
before and after heat-treatment of (b) TiOx-A, (¢) TiOx-B, and (d) TiOx-C.

2. Raw data of XAFS spectra
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Figure S2. TEM image and carbon elemental mapping of (a, b) TiOx-A and (c, d) heat-treated
TiOx-A show a reduction in the carbon intensity after heat treatment. This result is aligned with
(e) FT-IR spectrum of (i) TiOx-A and (ii) heat-treated TiOx-A which show a significant decrease

in the Ti-O-OC peak intensity at 1103 cm™* after heat treatment.



3. Phase identification from XRD spectra
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PDF 04-011-0854 (#8 F7E MO 8), Ti 02, Anstase, syn, 141/amd (141}
PDF (1-070-2556, Ti 02, Titanium Cxide, P3121 (152)

PDF 00-010-0063 (HF1E MO ). Ti2 03, Tistarite, syn, R-3¢ (167)
PDF 04-015-9125, Ti25 03, Titanium Owide, Immm (71)

PDF 01-071-6414 (HFEMDP ). Ti4.5 05, Trtanium Oxide, Immm (71)
PDF 04-005-4521 (¥ F7E MOIMEE). Tid OF, Titanium Oxide, A-1 (2)

PDF 04-007-1462, Ti2 C, Titanium Carbide, Fd-3m (227)

FDF 04-007-5214 (& FE O E), Ti H2, Titanium Hydride, Fa/immm (139)
PDF 04-015-9125 (4 F5E MO ), Ti2 5 03, Titanium Cxide, Immm (71)
PDF 00-050-0790 (& TR MO K), Tig 015, Titanium Oxide, -1 (2)

PDF 04-008-8183 (3§ RO E), Ti3 05, y-Ti3 05 | Titanium Cxide, 12/c (15)
PDF 04-D03-0848, Ti 02, Rutile, PA2imnm (136)

POF 01-070-2556 (# ¥ $M %), Ti 02 Titanium Oxide, P3121 (152)

PDF 00-021-1236 (# FEWOME), Ti 02, srilankite | Titanium Cxide, Pben [60)
POF 00-055-0345 (1T E SO E), Ti 6T | Titenium, Cmem (63)

PDF 01-079-6200, Ti HO.5, Titanium Hydride, P42/n (88)

FDF 04-007-5214 (F8FE RO E), Ti H2, Titanium Hydride, Faimmm (138)
PDF 04-015-9125 (#F £ MOIE), Ti2.5 03, Thanium Cride, Immm (71)

PDF 00-050-0790 (#FE B ), Tis 015, Titanium Oade, -1 (2)



Figure S3.

Raw XRD spectra and peak assignment of heat-treated (a) TiOx-A, (b) TiOx-B and (c)
TiOx-C

Table S1. Summary of identified phases in TiOx-A from XRD analysis

Phase PDF No. As- Heat-

synthesized treated
TiO> 04-011-0664 N N
TiO> 01-070-2556 \ V
Ti203 00-010-0063 N N
Ti2503 04-015-9125 - N
Tis50s5 01-071-6414 N N
Ti407 04-005-4521 \ N
TioC 04-007-1462 \ N

Table S2. Summary of identified phases in TiOx-B from XRD analysis

Phase PDF No. As- Heat-

synthesized treated
Ti30s 04-008-8183 N, N,
Ti2503 04-015-9125 - N
TiO; 04-003-0648 v v

(rutile)
TiO2 (P3121) 01-070-2556 \ \
TiO (srilankite) 00-021-1236 N, N,
Ti 00-055-0345 v v
Ti407 04-005-4521 N, -
TiHos 01-079-6209 N, N
TiH; 04-007-5214 - N
TigO15 00-050-0790 - v
Ti0.374005(0OH)o s 01-076-5388 N N
(Kleberite)

Table S3. Summary of identified phases in TiOx-C from XRD analysis

Phase PDF No. As- Heat-treated
synthesized
Ti30s 04-008-8183 N N
Tis505 01-071-6414 N ~
TiO, 04-003-0648 N N
(rutile)

TiO2 (P3121) 01-070-2556 \ \
TiO2 (srilankite) 00-021-1236 N \
Ti203 00-010-0063 \ \




Ti4O7 04-005-4521 N N,

TiHos 01-079-6209 ~ \

TiH2 04-007-5214 - N

TigO1s 00-050-0790 \ -

TiCs 00-051-0622 - \/

Ti0.374005(0OH)os 01-076-5388 N N
(Kleberite)

4. Electrochemical characteristics of Ti4O7 synthesized via high temperature Hz reduction
of rutile TiO2
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Figure S4. (a) cyclic voltammogram and (b) potentiodynamic curve of Ti4O7 in oxygen-saturated
1M HCI. (c) XRD spectra of TisO7 sample showing TisO7 peaks (Ref. ICDD No. 50-787) and (d)
SEM images of TisO7 particles

Table S4. Comparison of electrochemical characteristics of TiOx-A and TisO7

No Parameter Unit TiOx-A Ti407
1 Eeq (VIRHE) 0.11 0.31

2. Ebd (V/IRHE) 1.3 1.3

3. Corrosion current density A cm? 5.37 x 10”7 1.58 x 10/
4, Corrosion rate mm per year 0.006 0.00005




