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The geometries, vibrational frequencies, electronic properties and reactivity of alkali metal supported on SBA-15 have been 
theoretically investigated by the density functional theory (DFT) method. The geometries of five kinds of alkali metals (Li, Na, 

K, Ru, Cs) supported on SBA-15 were optimized. The substitution energy was calculated in order to obtain the favored locations 
of the alkali atoms. For Li, Na and K, Alkali-O(2)-SBA-15 is the suitable model. While for Rb and Cs, Alkali-O(3)-SBA-15 is the 
suitable model. The vibrational frequencies of Si-O(1)-H and Si-O(3)-H on the K-O(2)-SBA-15 model are 2607 cm-1 and 3603 
cm-1, which are in good agreement with those observed in experiment. Therefore, the model K-O(2)-SBA-15 is a reasonable 
model of the potassium supported on the SBA-15. The Mayer bond orders were calculated for Alkali/SBA-15. It is found that the 
Li-O(2), Na-O(2), K-O(2), Rb-O(3) and Cs-O(3) bonds possess the higher bond orders, which are in good accordance with the 
results of substitution energies and bond lengths. The K atom in K/SBA-15 shows strong positive electrostatic potential and the 
LUMO in K/SBA-15 is mainly contributed by the K atom, indicating that the K atom acts as the Lewis acid site in K/SBA-15. The 
oxygen molecule can be activated by on K/SBA-15 with an energy barrier of 103.19 kJ mol-1. It is found that the LUMO is mainly 
contributed by the activated oxygen atoms. The activated oxygen atoms become new Lewis acid center and are predicted to play an 
important role during catalytic reactions.
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