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for the methanation process. Thus, stanene shows outstanding

properties for trapping air pollution as well as low temperature

decomposition of those pollutants.

The reactivity of stanene for trapping and dissociating six

common air pollutants was investigated using first princi-

ple calculations. The stable structure of stanene is found to

be buckled. Calculations reveal that all six pollutants were

trapped over stanene with low adsorption energies. In addi-

tion, the dissociation activation barriers of those pollutants are

exceptionally low compared to previously reported catalysts.

The physical origin of low dissociation activation barriers rests

on charge transfer from stanene to those pollutants resulting in

bond weakening. The results potentially enable applications

in low temperature air pollution trapping where dissociation

of pollutants are also predicted to occur at low temperature.

CPU time is funded by the Japan Society for the Promotion

of Science.
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review letters 102, 236804 (2009).

22 B. Hammer, Physical review letters 83, 3681 (1999).

23 R. Mozo, M. K. Agusta, M. M. Rahman, W. A. Dino, E. T. Rodulfo, and

H. Kasai, Journal of Physics: Condensed Matter 19, 365244 (2007).

24 Z.-P. Liu and P. Hu, The Journal of Chemical Physics 114, 8244 (2001).
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