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Fig. S1  (a) Top view of the Co3O4 (220) surface. (b) Top view of the IrO2 (101) surface.
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[bookmark: OLE_LINK51][bookmark: OLE_LINK50]Fig. S2  (a) SEM image of IrOx/Ir-Co3O4. Element mappings of (b) O, (c) Co, and (d) Ir for IrOx/Ir-Co3O4.
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Fig. S3  (a) TEM image of Co3O4. (b) Enlarged TEM image of Co3O4 (inset is the magnified view of selected area). (c) TEM image of Ir-Co3O4. (d) Enlarged TEM image of Ir-Co3O4 (inset is the magnified view of selected area).
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Fig. S4  XRD patterns of Co3O4, IrOx/Co3O4, Ir-Co3O4, and IrOx/Ir-Co3O4.
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Fig. S5  SEM images of (a) Co3O4, (b) IrOx/Co3O4, (c) Ir-Co3O4, and (d) IrOx/Ir-Co3O4.
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[bookmark: OLE_LINK12][bookmark: OLE_LINK11]Fig. S6  CV curves at non-Faradaic potential ranges of the (a) Co3O4, (b) Ir-Co3O4, (c) IrOx/Ir-Co3O4, and (d) IrOx/Co3O4 catalysts with different scan rates (20-100 mV s-1) from 1.116 to 1.216 V vs. RHE.
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Fig. S7  (a) SEM images of IrOx/Ir-Co3O4 after 210 h chronopotentiometry test. (b) Co 2p, (c) O 1s, and (d) Ir 4f XPS spectra of IrOx/Ir-Co3O4 after 210 h chronopotentiometry test.
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Fig. S8  Long-term stability test of IrxCo3-xO4/Ir-Co3O4||Pt/C MEA in PEMWE at a constant current density of 18 mA cm-2.


Table S1  Ir and Co loading for IrOx/Ir-Co3O4.
	IrOx/Ir-Co3O4
	Content (mg cm-2)
	Mass radio of Ir to Co

	Ir
	0.13
	0.02

	Co
	6.36
	




Table S2  ECSA, ECSA-normalized activity, Ir loading and mass activity for IrO2 and IrOx/Ir-Co3O4.
	Electrocatalysts
	Geometric area activity @1.5 V vs. RHE (mA cm-2)
	ECSA (cm2)
	ECSA-normalized Activity @1.5 V vs. RHE (mA cm-2)
	Ir loading (mg cm-2)
	Mass activity @1.5 V vs. RHE (A gIr-1)

	IrO2
	6.46
	934
	0.007
	1.073
	6.02

	IrOx/Ir-Co3O4
	29.85
	1194
	0.025
	0.13
	230




Table S3  The performance evaluation indicators summary of Ir-based acidic OER electrocatalysts.
	Electrocatalysts
	Overpotential @ 10 mA cm-2
	Stability
	Ir loading
	Mass activity@1.5 V vs RHE
	Ref.

	IrOx/Ir-Co3O4
	237 mV
	210 h@100 mA cm-2
	0.13 mg cm-2
	230 A g Ir-1
	This work

	IrRux@Ir
	288 mV
	24 h@10 mA cm-2
	0.07 mg cm-2
	68.6 A g Ir-1
	[1]

	20-Ir-C-1000-300
	383 mV
	1000 CV cycles
	0.028 mg cm-2
	16.1 A g Ir-1
	[2]

	CoIr-CL
	320 mV
	13.5 h@1.6 V
	0.0153 mg cm-2
	224 A g Ir-1
	[3]

	Ir@WO3-x
	276 mV
	100 h@10 mA cm-2
	0.07 mg cm-2
	48.1 A g Ir-1
	[4]

	Ir/ATO
	318 mV
	Not provided
	~0.12 mg cm-2
	31.7 A g Ir-1
	[5]

	IrOx/WO3
	260 mV
	100 h@10 mA cm-2
	0.18 mg cm-2
	180 A g Ir-1
	[6]

	Ir-CeO2-C-350 NFs
	283 mV
	10 h@10 mA cm-2
	0.47 mg cm-2
	13.8 A g Ir-1
	[7]

	La3Ir1-xMnxO7
	276 mV
	175 h@10 mA cm-2
	~0.013 mg cm-2
	78.8 A g Ir-1
	[8]

	Ir0.5W0.5/CNT
	283 mV
	10 h@10 mA cm-2
	0.057 mg cm-2
	224 A g Ir-1
	[9]

	Tpyp-Ir(IrOx)-25
	259 mV
	20 h@10 mA cm-2
	0.051 mg cm-2
	588 A g Ir-1
	[10]

	Ir-Ta2O5
	218 mV
	200 h@100 mA cm-2
	0.064 mg cm-2
	416 A g Ir-1
	[11]

	GB-rich Ir NTs
	263 mV
	350 h@10 mA cm-2
	0.04 mg cm-2
	375 A g Ir-1
	[12]

	5Ir-Co3O4-bilayer
	316 mV
	1000 h@10 mA cm-2
	0.0066 mg cm-2
	303 A g Ir-1
	[13]





Table S4  ICP test for IrOx/Ir-Co3O4||Pt/C MEA after 160 h stability.
	IrOx/Ir-Co3O4
	Initial content (mg cm-2)
	Dissolved amount
	Dissolution rate (μg h-1)

	Ir
	0.13
	0.0975
	0.61

	Co
	6.36
	0.46
	2.87
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