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Figure S1. (a) Sectional schematic diagram of powder conductivity test, changes in powder thickness and conductivity with pressure, (b) conductivity, and (c) thickness.
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Figure S2. Relationship between conductivity and surface area of various titan
ium oxide–based supports: (a) this study, (b) ref 22, (c) ref 29, (d) ref 51, (e) ref 52, (f) ref 53, (g) ref 54.


Table S1. Information of supports in reported studies
	Ref
	support
	size

	51
	· 5 at%_Nb–TiO2   500 °C, 2 h, air.
	2 – 4 μm

	52
	· MoO2
	nanowire. width of 30–40 nm and length of 0.2–0.3 µm

	
	· Co–N–MnO2
	

	53
	· Ta–SnO2 − δ
	16.7 nm

	
	· Nb–SnO2 − δ
	14.6 nm

	54
	· Ti4O7  950 °C, 3 h, H2
	500 nm

	29
	· Anatase (poor) and rutile (rich) phases  reduction@ 750oC w/o Si, H2
	– 1 μm

	
	· Rutile phase (rich)  
reduction@ 850oC w/o Si, H2
	

	
	· Rutile and Magnéli phases on surface  
reduction@ 950oC w/o Si, H2
	

	
	· Rutile/Ti4O7 on surface   
reduction@ 1000oC w/o Si, H2
	

	
	· Anatase (rich) and rutile (poor) phases  
reduction@ 750oC with Si, H2
	

	
	· Anatase and rutile phase (mixed)  
reduction@ 850oC with Si, H2
	

	
	· Rutile and Magnéli phases on surface  
reduction@ 950oC with Si, H2
	

	
	· Rutile/Ti4O7 on surface  
reduction@ 1000oC with Si, H2
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Figure S3. STEM images of 2 wt%_Pt/Nb–Ti4O7: (a1, b1) SEM images before electrochemical test, (a2, b2) ADF–STEM images before electrochemical test, (a3, b3) BF–STEM images before electrochemical test, (c1, d1) SEM images after electrochemical test, (c2, d2) ADF–STEM images after electrochemical test, (c3, d3) BF–STEM images after electrochemical test.
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Figure S4. STEM images of 5 wt%_Pt/Nb–Ti4O7: (a1, b1) SEM images before electrochemical test, (a2, b2) ADF–STEM images before electrochemical test, (a3, b3) BF–STEM images before electrochemical test, (c1, d1) SEM images after electrochemical test, (c2, d2) ADF–STEM images after electrochemical test, (c3, d3) BF–STEM images after electrochemical test.
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Figure S5. STEM images of 10 wt%_Pt/Nb–Ti4O7: (a1, b1) SEM images before electrochemical test, (a2, b2) ADF–STEM images before electrochemical test, (a3, b3) BF–STEM images before electrochemical test, (c1, d1) SEM images after electrochemical test, (c2, d2) ADF–STEM images after electrochemical test, (c3, d3) BF–STEM images after electrochemical test.
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Figure S6. CVs before ADT: (a) 2 wt%_Pt/Nb–Ti4O7; (b) 5 wt%_Pt/Nb–Ti4O7; (c) 10 wt%_Pt/Nb–Ti4O7; (d) Pt/C.
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Figure S7. Normalized ECSAs (a) 2 wt%_Pt/Nb–Ti4O7, (b) 5 wt%_Pt/Nb–Ti4O7, (c) 10 wt%_Pt/Nb–Ti4O7, and (d) Pt/C as a function of ADT cycles (nADT).
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Figure S8. Tafel plots of MAs of catalysts before ADT: (a) 2 wt%_Pt/Nb–Ti4O7, (b) 5 wt%_Pt/Nb–Ti4O7, (c) 10 wt%_Pt/Nb–Ti4O7, and (d) Pt/C.
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[bookmark: _Hlk95361661]Figure S9. Relationship between the SA and the EPt–O of the catalysts: (a) 2 wt%_Pt/Nb–Ti4O7, (b) 5 wt%_Pt/Nb–Ti4O7, (c) 10 wt%_Pt/Nb–Ti4O7, and (d) Pt/C.
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Table 1. Comparison with other Pt/metal oxides catalysts

	
	
	
	Before ADT
	After ADT
	
	

	
	support
	Pt
	ECSA
	MA
	SA
	ECSA
	MA
	SA
	T / oC
	ADT

	
	
	wt%
	m2 g-1
	A g-1
	A m-2
	m2 g-1
	A g-1
	A m-2
	
	

	
	
	
	
	＠ 0.9 V vs. RHE
	
	＠ 0.9 V vs. RHE
	
	

	This study
	Nb–Ti4O7
	2
	45
	117
	2.59
	36
	79
	2.19
	60
	1.0–1.5 V 500 mV s-1
(5k cyc)

	
	
	5
	29
	72
	2.51
	27
	60
	2.23
	
	

	
	
	10
	28
	36
	1.29
	29
	36
	1.26
	
	

	
	Ketjen black
	46.43
	97
	47
	0.49
	68
	41
	0.61
	
	

	Ref (25)
	Nb–TiO2 Fibers
	40 ALD cycles
	14.74
	
	2.1
	
	
	1.6
	
	0.6–1.0 V
100 mV s-1
(30k cyc)

	Ref (26)
	TiO2
	20
	14.17
	1.83
	0.129
	
	1.02
	
	25
	0.6–1.0 V
25 mV s-1
(5k cyc)

	
	TiO2–HT
HT=heat treatment
	
	10.22
	1.01
	0.099
	
	3.69
	
	
	

	
	TiO2–HFT
HFT=heat treatment and hydrofluoric acid treatment
	
	15.19
	4.23
	0.276
	
	
	
	
	

	
	TiO2–FT
FT=directly hydrofluoric acid treatment
	
	15.67
	2.07
	0.132
	
	
	
	
	

	
	TiNbO2
	
	
	13
	0.65
	
	
	
	
	

	
	TiNbO2–HFT
	
	
	24
	1.3
	
	
	
	
	

	Ref (29)
	TiOx
	17.93
	
	1.37
	0.49
	
	0.47
	
	25
	0.6–1.0 V
25 mV s-1
(5k cyc)

	
	
	18.03
	
	0.97
	0.35
	
	
	
	
	

	Ref (33)
	Nb–TiO2
	20
	42.5
	70
	1.65
	
	
	
	25
	

	Ref (51)
	Nb–doped TiO2
	20
	30
	5.3
	0.85
	26.4
	3.6
	
	20
	1.2–0.2 V 100 mVs-1
(1k cyc)

	Ref (54)
	Ti4O7
	39.28
	39.28
	
	9.73
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