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[bookmark: _Hlk174111085][bookmark: OLE_LINK2]Fig. S1 XRD pattern of the as-spun Ir30Ta35Ni29Nb6 MG
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[bookmark: OLE_LINK10]Fig. S2 The Optical photograph and mechanical flexibility test of (a) the as-spun Ir30Ta35Ni29Nb6 MG and (b) acid-treated Ir30Ta35Ni29Nb6 MG
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Fig. S3 (a) Single-cycle CV curves of Ag/AgCl electrode calibration in 0.5M H2SO4 at 25°C. (b) The enlarged view of (a). (c) RHE calibrated potential of the Ag/AgCl electrode with different methodologies: measured at 25°C (experimental calibration) and theoretically calculated values based on the Nernst equation with pH value in theory and the practical pH value. (d) LSV curves of the MG catalyst based on theoretical calculations and experimental corrections
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[bookmark: _Hlk174123012][bookmark: OLE_LINK3][bookmark: _Hlk178251646]Fig. S4 OER Nyquist plots of as-spun MG, acid-treated MG, Ir/C, and IrO2. The inset shows the enlarged curves in the high-frequency region
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[bookmark: _Hlk187157440]Fig. S5 Cyclic voltammograms (CVs) of the (a) Treated MG, (b)Ir/C, and (c) IrO2 catalysts, respectively. (d) The fitting plots of current densities against scan rates. ∆j is the difference between anodic and cathodic current density at a potential of 1.01 V vs RHE. The slope of the fitting line is twice the electrochemical double-layer capacitance, which is proportional to the ECSA of the catalysts
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Fig. S6 The ECSA normalized current density vs. potential of the catalysts
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Fig. S7 LSV curve of the MG catalyst after the 200-h OER test


[bookmark: _Hlk187163396][image: ] Fig. S8 (a) Linear polarization curves of the MG catalyst before and after the 650-h OER stability test. (b) The corresponding Tafel slopes
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Fig. S9 Dissolution amount of Ir for the acid-treated MG at 100 mA cm-2, the inset is the dissolution amount of Ir for the IrO2 and Ir/C at 10 mA cm-2
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Fig. S10 Calculated S-number of the MG catalyst during 650-h OER stability test
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Fig. S11 Chronopotentiometry curve of the MG catalyst at an ampere-level current density of 1 A cm-2
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Fig. S12 (a) OER stability test of the MG catalyst under a current density of 2 A cm-2 at 80°C. The inset shows the Ir dissolution detected by ICP. (b) The calculated S-number during the 50-h OER test
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[bookmark: _Hlk187174820]Fig. S13 (a) HRTEM image of the amorphous IrTaOx structure with a few nanocrystals. (b) HAADF-STEM image of the nanocrystal. (c) HAADF-STEM image of the amorphous structure. (d) STEM-EDS analysis of the nanocrystal marked in (b)
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[bookmark: _Hlk187174235]Fig. S14 Surface SEM morphologies of the as-spun Ir30Ta35Ni29Nb6 MG with different leaching durations in HF: (a) initial state; (b) 2 days; (c) 4 days, and (d) 6 days. This result demonstrates the protection of the surface Ta2O5 passivation layer 
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Fig. S15 OER LSV curves of the MG catalysts with different acid treatment times
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Fig. S16 Polarization curve of Ta2O5 in 0.5 M H2SO4
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Fig. S17 HAADF-TEM image and the elemental mapping of the reacted layer structure after 200-h OER
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Fig. S18 SAED pattern of the dispersed IrO2 nanocrystal within the underlying IrTaOx structure[image: 6]
[bookmark: _Hlk177480611][bookmark: _Hlk177480773]Fig. S19 (a) Surface and (b) cross-sectional SEM image of the as-spun Ir30Ni42Nb28 MG with an atomic ratio of 30:42:28
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Fig. S20 TEM-EDS analysis of the as-spun Ir30Ni42Nb28 MG
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[bookmark: _Hlk177480888]Fig. S21 (a) Surface SEM morphology and (b) EDS analysis of the acid-treated Ir30Ni42Nb28 MG
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[bookmark: OLE_LINK5][bookmark: OLE_LINK4]Fig. S22 OER Linear polarization curves of the acid-treated Ir30Ta35Ni29Nb6 and Ir30Ni42Nb28 MG catalysts in a 0.5 M H2SO4 electrolyte
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Fig. S23 Chronopotentiometry curve of the treated Ir30Ni42Nb28 MG catalyst at a current density of 100 mA cm-2
[image: SF18]
Fig. S24 Dissolution amount of Ir for the treated Ir30Ni42Nb28 MG during the 80 h at 100 mA cm-2
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[bookmark: _Hlk177481277]Fig. S25 SEM images of the acid-treated Ir30Ni42Nb28 MG after the OER stability test: (a) Surface; (b) Cross section
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Fig. S26 (a) Chronopotentiometry curve of the acid-treated Ir65Ni29Nb6 at a current density of 1 A cm-2. (b) Electrolyte color change after the 50-h OER test
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Fig. S27 DEMS signals of 32O2 (16O16O, mass/charge ratio (m/z) = 32), 34O2(16O18O, m/z = 34), and 36O2 (18O18O, m/z = 36) from the gaseous products for 18O-labeled catalysts in H216O aqueous H2SO4 electrolyte during 3 cycles: (a) treated Ir30Ta35Ni29Nb6 MG, (b) treated Ir30Ni42Nb28 MG
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Fig. S28 The (110) crystal plane for (a) (Ir, Ta)O2 model and (b) pristine IrO2 model


Table S1 Overpotential and Tafel slope comparison of the treated Ir30Ta35Ni29Nb6 MG catalyst with previously reported Ir-based catalysts in acidic media.
	Catalysts
	Electrolyte
	Overpotential (mV)
	Tafel slope 
(mV dec-1)
	Stability
(h @ mA cm-2)
	Ref

	Treated Ir30Ta35Ni29Nb6 MG
	0.5 M H2SO4
	η10 = 211 mV (218 mV corrected)
	37.52
	650 h@100 mA cm-2
	This work

	Ir/Nb2O5-x
	0.5 M H2SO4
	η10 = 218 mV
	52.3
	105 h@10 mA cm-2
	[S1]

	np-WIr
	0.5 M H2SO4
	η10 = 291 mV
	78
	800 h@100 mA cm-2
	[S2]

	Ir1Ru4/TiC
	0.1 M HClO4
	η10 = 230 mV
	/
	20 h@10 mA cm-2
	[S3]

	HEA@Ir-MEO
	0.5 M H2SO4
	η10 = 243 mV
	56.2
	24 h@50 mA cm-2
	[S4]

	Ir-Co3O4
	0.5 M H2SO4
	η10 = 236 mV
	52.6
	30 h@10 mA cm-2
	[S5]

	ZnNiCoIrMn
	0.1 M HClO4
	η10 = 237 mV
	46
	100 h@10 mA cm-2
	[S6]

	Ta0.1Tm0.1Ir0.8O2-x
	0.5 M H2SO4
	η10 = 296 mV
	64
	500 h@10 mA cm-2
	[S7]

	Au@AuIr2
	0.5 M H2SO4
	η10 = 261 mV
	58.3
	40 h@10 mA cm-2
	[S8]

	CeO2@SrIrO3
	0.5 M H2SO4
	η10 = 238 mV
	71.7
	50 h@10 mA cm-2
	[S9]

	Ti-IrOx/Ir
	0.5 M H2SO4
	η10 = 254 mV
	48
	100 h@10 mA cm-2
	[S10]

	RuIrAl
	0.5 M H2SO4
	η10 = 178 mV
	49.2
	300 h@100 mA cm-2
	[S11]

	Ir-W@Ir-WO3-x
	0.5 M H2SO4
	η10 = 261 mV
	65
	20 h@10 mA cm-2
	[S12]

	Ir nanosheets
	0.5 M H2SO4
	η10 = 254 mV
	72.5
	50 h@10 mA cm-2
	[S13]

	PdCu/Ir/C
	0.1 M HClO4
	η10 = 283 mV
	59.6
	15 h@10 mA cm-2
	[S14]

	Ir-Sn PSC
	0.5 M H2SO4
	η10 = 225 mV
	64.1
	180 h@30 mA cm-2
	[S15]

	Ir0.06Co2.94O4
	0.1 M HClO4
	η5 = 300 mV
	45
	200 h@10 mA cm-2
	[S16]

	IrTe nanotubes
	0.5 M H2SO4
	η10 = 271 mV
	44.65
	24 h@10 mA cm-2
	[S17]

	c-IrOx-MoO3/Ti
	0.5 M H2SO4
	η10 = 200 mV
	58.6
	130 h@100 mA cm-2
	[S18]

	IrHfxOy
	0.1 M HClO4
	η10 = 330 mV
	60
	/
	[S19]

	Re0.1-IrO2
	0.5 M H2SO4
	η10 = 255m V
	65.6
	170 h@10 mA cm-2
	[S20]



Table S2 Mass activity comparison of the treated Ir30Ta35Ni29Nb6 MG catalyst with previously reported Ir-based catalysts in acidic media. 
	Catalyst
	Electrolyte
	Mass activity
	Ref

	[bookmark: _Hlk177482761][bookmark: _Hlk177482853]Treated Ir30Ta35Ni29Nb6 MG
	0.5 M H2SO4
	1.06 A mgIr-1@300 mV
	This work

	IrGa-IMC@IrOx
	0.1 M HClO4
	0.841A mgIr-1@290 mV
	[S21]

	Sm3IrO7
	0.1 M HClO4
	0.307A mgIr-1@300 mV
	[S22]

	DO-IrTe2 HNSs
	0.5 M H2SO4
	0.214A mgIr-1@300 mV
	[S23]

	Rh22Ir78/VXC
	0.5 M H2SO4
	1.170A mgIr-1@300 mV
	[S24]

	IrNi-RF
	0.1 M HClO4
	0.470A mgIr-1@300 mV
	[S25]

	Ru1Ir1Ox
	0.5 M H2SO4
	1.124A mgIr-1@300 mV
	[S26]

	IrCoNi
	0.1 M HClO4
	0.720A mgIr-1 @300 mV
	[S27]

	PtIrNi
	0.5 M H2SO4
	0.650A mgIr-1@300 mV
	[S28]

	dotf-IrCo5
	0.1 M HClO4
	0.165A mgIr-1@250 mV
	[S29]

	Ir-NSs
	0.5 M H2SO4
	0.209A mgIr-1@300 mV
	[S30]

	22 wt% Ir/δ-MnO2
	0.5 M H2SO4
	0.140A mgIr-1@300 mV
	[S31]

	Li-IrSe2
	0.5 M H2SO4
	0.066A mgIr-1@220 mV
	[S32]

	IrNiOx
	0.5 M H2SO4
	0.676A mgIr-1@300 mV
	[S33]


Table S3 ICP-detected surface composition of the treated Ir30Ta35Ni29Nb6 MG catalyst
	Elements
	At%

	Ir
	48.48%

	Ta
	50.94%

	Ni
	0.00%

	Nb
	0.58%



Table S4 SEM-EDS elemental compositions of the Ir30Ni42Nb28 MG catalyst after the acidic OER stability test
	Sample
	Atomic ratio (%)

	
	Ir
	Ni
	Nb
	O

	Treated Ir30Ni42Nb28 MG (after test)
	7.36
	15.70
	4.79
	72.15


[bookmark: _Hlk187166585]Table S5 Calculated electron transfer in (Ir, Ta)O2
	Sites
	Electrons
	Valence electron
	Electronic transfer

	Ta1
	8.099072
	11
	-2.900928

	Ta2
	8.099072
	11
	-2.900928

	Ta3
	8.099072
	11
	-2.900928

	Ta4
	8.099072
	11
	-2.900928

	Ta5
	8.099072
	11
	-2.900928

	Ta6
	8.099072
	11
	-2.900928

	Ta7
	8.099072
	11
	-2.900928

	Ta8
	8.099072
	11
	-2.900928

	Ir1
	7.619728
	9
	-1.38027

	Ir2
	7.619728
	9
	-1.38027

	Ir3
	7.619728
	9
	-1.38027

	Ir4
	7.619728
	9
	-1.38027

	Ir5
	7.624175
	9
	-1.37583

	Ir6
	7.624175
	9
	-1.37583

	Ir7
	7.624175
	9
	-1.37583

	Ir8
	7.624175
	9
	-1.37583

	O1
	7.120526
	6
	1.120526

	O2
	7.015631
	6
	1.015631

	O3
	7.12719
	6
	1.12719

	O4
	7.014957
	6
	1.014957

	O5
	7.120526
	6
	1.120526

	O6
	7.016305
	6
	1.016305

	O7
	7.12719
	6
	1.12719

	O8
	7.015631
	6
	1.015631

	O9
	7.120526
	6
	1.120526

	O10
	7.015631
	6
	1.015631

	O11
	7.12719
	6
	1.12719

	O12
	7.014957
	6
	1.014957

	O13
	7.120526
	6
	1.120526

	O14
	7.016305
	6
	1.016305

	O15
	7.12719
	6
	1.12719

	O16
	7.015631
	6
	1.015631

	O17
	7.120526
	6
	1.120526

	O18
	7.015631
	6
	1.015631

	O19
	7.12719
	6
	1.12719

	O20
	7.014957
	6
	1.014957

	O21
	7.120526
	6
	1.120526

	O22
	7.016305
	6
	1.016305

	O23
	7.12719
	6
	1.12719

	O24
	7.015631
	6
	1.015631

	O25
	7.120526
	6
	1.120526

	O26
	7.015631
	6
	1.015631

	O27
	7.12719
	6
	1.12719

	O28
	7.014957
	6
	1.014957

	O29
	7.120526
	6
	1.120526

	O30
	7.016305
	6
	1.016305

	O31
	7.12719
	6
	1.12719

	O32
	7.015631
	6
	1.015631


Table S6 Calculated electron transfer in IrO2
	Site
	Electrons
	Valence electron
	Electronic transfer

	Ir1
	7.399196
	9
	-1.600804

	Ir2
	7.399196
	9
	-1.600804

	Ir3
	7.399196
	9
	-1.600804

	Ir4
	7.399196
	9
	-1.600804

	Ir5
	7.399196
	9
	-1.600804

	Ir6
	7.399196
	9
	-1.600804

	Ir7
	7.399196
	9
	-1.600804

	Ir8
	7.399196
	9
	-1.600804

	Ir9
	7.403614
	9
	-1.596386

	Ir10
	7.403614
	9
	-1.596386

	Ir11
	7.403614
	9
	-1.596386

	Ir12
	7.403614
	9
	-1.596386

	Ir13
	7.403614
	9
	-1.596386

	Ir14
	7.403614
	9
	-1.596386

	Ir15
	7.403614
	9
	-1.596386

	Ir16
	7.403614
	9
	-1.596386

	O1
	6.799274
	6
	0.799274

	O2
	6.799297
	6
	0.799297

	O3
	6.799729
	6
	0.799729

	O4
	6.799798
	6
	0.799798

	O5
	6.79882
	6
	0.79882

	O6
	6.798843
	6
	0.798843

	O7
	6.799274
	6
	0.799274

	O8
	6.799343
	6
	0.799343

	O9
	6.799274
	6
	0.799274

	O10
	6.799297
	6
	0.799297

	O11
	6.799729
	6
	0.799729

	O12
	6.799798
	6
	0.799798

	O13
	6.79882
	6
	0.79882

	O14
	6.798843
	6
	0.798843

	O15
	6.799274
	6
	0.799274

	O16
	6.799343
	6
	0.799343

	O17
	6.799274
	6
	0.799274

	O18
	6.799297
	6
	0.799297

	O19
	6.799729
	6
	0.799729

	O20
	6.799798
	6
	0.799798

	O21
	6.79882
	6
	0.79882

	AO22
	6.798843
	6
	0.798843

	O23
	6.799274
	6
	0.799274

	O24
	6.799343
	6
	0.799343

	O25
	6.799274
	6
	0.799274

	O26
	6.799297
	6
	0.799297

	O27
	6.799729
	6
	0.799729

	O28
	6.799798
	6
	0.799798

	O29
	6.79882
	6
	0.79882

	O30
	6.798843
	6
	0.798843

	O31
	6.799274
	6
	0.799274

	O32
	6.799343
	6
	0.799343
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