Novelties of this study are: 
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(1) Ge-BNNC can be an efficient catalyst to SO oxidation with low cost in normal temperature 

(2) O2 adsorption on Ge-BNNC surface cause greater effects on properties of Ge-BNNC

(3) SO oxidation on Ge-BNNC surface via the LH mechanism has lower energy barrier than ER mechanism

(4) O2 activated Ge-BNNC can be a novel catalyst to SO oxidation with high efficient and low price in normal temperature.

