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Figure 1. Initial structures of Model-1 and Model-11.
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Figure 2. Optimized structures of Model-I, Model-I1, and methy! radical.
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Table 1. Interaction energies of Model-1 and Model-11 (in kJmol ™).

Method

B3LY P/6-31+G(d)//B3LY P/6-31+G(d)

B3LY Plaug-cc-pVDZ//B3LY PI6-31+G(d)

B3LYP/EPR-11//B3LY P/6-31+G(d)

Model-l  Model-I1
-1.09 -7.70
-1.84 -6.78
-1.84 -8.74

Table 2. Isotropic H-hyperfine coupling constants of Model-l1 and Model-11 (in mT).

Method freeCH; Model-l  Model-Il
B3LY P/6-31+G(d)//B3LY P/6-31+G(d) -2.43 -2.42 -2.29
B3LY P/aug-cc-pVDZ//B3LY P/6-31+G(d) -2.15 -2.16 -2.04
B3LYP/EPR-11//B3LY P/6-31+G(d) -2.37 -2.35 -2.21
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Computational Study on Methyl Radical Interacting
with Boron Oxide
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The adsorption structure and hyperfine coupling constant of methyl radical CH3 on a boron-containing
oxide surface have been studied by means of density functional theory (DFT) calculations. As models for
CH3 adsorbed on boron oxide surface, Model-I in which CHgz interacts with a surface B atom and Model-I1
in which CHj3 interacts with a surface B-OH group have been chosen. On the basis of the calculation results,
Model-11 isfound to be a more favorable adsorption site. The proton hyperfine coupling constant of Model-I1
is calculated to be smaller than that of Model-1; the proton hyperfine coupling constant of Model-I is almost
equal to that of free CH3. The reason for the difference between the proton hyperfine coupling constants of
Model-1 and Model-11 has been discussed on the basis of the calculation results. The difference in the proton
hyperfine coupling constants can be explained by the spin-polarization mechanism.

Keywords: Methyl radical, Boron oxide, Adsorption site, Hyperfine coupling constant, Density functional
theory
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