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Figure S1. Convergence test of k-mesh.
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Figure S2. Calculated phonon band structures for 2D-1rB4(a), 2D-IrBg (b), 2D-IrB (¢), 2D-IrB+, (d)
and 2D-IrB¢ (e). Phonon density of states (DOS) of 2D-IrB4 is also shown in (a).
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Figure S3. The final configurations of 2D IrB;4 (with CO adsorbed) after 4500 fs FPMD simulations
at 500K, 1000K, 1500K and 2000 K.

-1
2213eM _2119.5cm”
—— CO gas phase
— CO@2D-IrB,,
2]
=
=]
£
1]
: , . , .
2150 2100 2050 2000

v(em™

Figure S4. Calculated IR spectra of CO molecule on 2D-IrB,4 plotted in comparison with that of free

CO molecule.



