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[bookmark: OLE_LINK6]Fig. S1. TEM images of Ir nanoparticles obtained under different reaction conditions for Ir nanowires: (a) without KI (0.06 mmol of IrCl3·xH2O, 100 mg of PVP, 70 mg of KBr, 15 mL of ultra-pure water, 180 °C, 48 h), (b) without KBr (0.06 mmol of IrCl3·xH2O, 100 mg of PVP, 2 mg of KI, 15 mL of ultra-pure water, 180 °C, 48 h).
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Fig. S2. HRTEM images of as-synthesized Ir nanodendrites: (a) side view and (b) top view.
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Fig. S3. TG analysis results of as-synthesized Ir ultrasmall nanocrystals (NP-1 and NP-2) under air.
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Fig. S4. Size statistics for Ir ultrasmall nanoparticles from TEM images for SiO2 supported Ir catalysts before (a, b) and after (c, d) atmosphere treatment.
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Fig. S5. TEM images of the sample of NP-1/SiO2 after O2 treatment for 2 hours at 400 °C.
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[bookmark: OLE_LINK137][bookmark: OLE_LINK138]Fig. S6. XPS survey spectra (a) and Ir 4f spectra (b) of SiO2 supported Ir catalysts before and after O2-H2 atmosphere treatment. The proportions of Ir in oxidation state for NP-1/SiO2 before and after atmosphere treatment are 37.7% and 23.9%, respectively, while those for NP-2/SiO2 are 28.4% and 20.2% respectively. (Also see the binding energy assignments for the related elements in Ref. S1).
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Fig. S7. FT-IR spectra of SiO2 supported Ir catalysts before and after O2-H2 atmosphere treatment.
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Fig. S8. Change of CO conversion with temperature for CO oxidation after different atmosphere treatments with NP-1/SiO2 as the catalyst: black, untreated sample; red, O2-H2 treatment; blue, only O2 treatment.
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