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引言：低碳烷烃催化转化制烯烃是解决我国石油资源依赖度高的重要途径，也是实现

“双碳”和“美丽中国”目标的重要技术手段之一。其中，低碳烷烃氧化脱氢制烯烃

（ODH）技术因具有不受热力学平衡限制、反应温度低、不易积炭失活等优势，备受学

术界和工业界的关注。但由于烯烃分子的π电子与过渡金属离子中未占据的d轨道间具有

强相互作用，易被深度氧化成CO2，降低烯烃选择性。课题组率先发现以氮化硼（BN）

为代表的非金属硼基材料实现了低碳烷烃氧化脱氢反应中高催化活性和高烯烃选择性的

突破，并且几乎没有CO2生成，不仅开辟了低碳烷烃C−H键选择断裂的新路径，也打破了

氮化硼等硼基材料具有催化惰性的传统认知，已在国际上引发新的研究热点。

The active BNO· site, generated dynamically through

hydrogen abstraction of B-OH groups by molecular oxygen,

triggered propane dehydrogenation by selectively breaking the

C-H bond. ChemCatChem 2017, 9, 1-7.

The boroxol ring and the tricoordinated planar BO3/2 species were identified as the

active sites being responsible for the low temperature activity and high efficiency in

catalyzing ODH of light alkanes, and the mesoporous silica offered ideal surfaces for

the immobilization of B2O3. ACS Catal. 2019, 9, 8263−8270.

The role of functionalized B species in ODH, such as B-OH, tricoordinated boroxol and hydroxylated

linear boron species.

Boron nitride supported monomeric MoOx (MoOx/BN) catalyst is conducive

to the generation of benzaldehyde and less formation of COx than for

monomeric MoOx supported on inert silica.

J. Catal., 2021, 400, 265.

Nonmetallic BN embedded graphitic carbon catalyst exhibit a high styrene

selectivity of 94%. The existence of abundant carbonyl groups and BO species

could correspondingly contribute more reaction sites and extra oxygen

adsorption. Catal. Sci. Technol., 2020,10, 1809.

Structural characterization revealed that the abundance of defective

trigonal boron species (B[3]a and B[3]b) were correlated with the activity

for propane ODH. J. Catal., 2020, 385, 176.

Spectroscopy demonstrated that three-boron center N-defects in the catalyst

played a pivotal role in facilitating the conversion of propane.

Angew. Chem. Int. Ed., 2021, 60, 19691.

The role of  defect-rich B-based catalyst in ODH, such as defective trigonal boron species and “three-

boron center” N-defects in catalysts.
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