
分离过程是一个基本的工业过程，能耗消耗巨大，约占化工能源消耗的一半。工业生产中广泛采用的精馏分离工

艺能耗高，能源利用率很低。吸附分离是一种非相变过程，具有能耗较低、流程操作简单等特点。但提高分离效率是

亟待解决的科学难题。运用模型吸附材料获取结构与性能关联规律，指导高效吸附剂的设计制备及功能集成是化学化

工领域的研究热点和难点。课题组围绕影响分离效率的三个关键环节：选择性、吸附动力学、吸附容量开展研究，以

多孔炭为吸附剂，在溶液自组装体系，建立了炭质吸附剂结构调控和功能集成新方法，形成了调控气体分离效率和吸

附剂功能强化的基础理论认识，为气体高效分离及资源化利用提供了重要支撑。

多孔炭质气体吸附剂的设计
Porous Carbon Adsorbents for Gas Separation

Basic amino acid was used as nitrogen source and catalyst to

synthesize crack-free N-doped carbon monolith, which shows a

higher CO2-adsorption capacity of 3.13 mmol g-1 and it is a

potential adsorbent for CO2 and N2 separation.

Adv. Mater. 2010, 22, 853  ESI高被引论文

Poly-(benzoxazine-co-resol) based porous carbon monolith

with multiple-length scale porosity, a nitrogen containing

framework and remarkable mechanical strength shows excellent

CO2 selective capture performance.

J. Am. Chem. Soc. 2011, 133, 11378  ESI高被引论文

Selective CO2 Capture

Novel porous carbon nanosheet materials, whose thickness can be

precisely controlled over the nanometer length scale, have been

produced by wet-chemistry synthesis using graphene oxides as the

shape-directing. Their prominent selective CO2 adsorption

properties are reported. Energy Environ. Sci. 2013, 6, 3740

Porous carbon prepared by interfacial assembly for CO2 capture

J. Mater. Chem. A , 2019, 7, 5402

J. Mater. Chem. A , 2018 ,6, 24285

Light Hydrocarbon Separation

Self-Pillared ultramicroporous carbon nanoplates for

selective separation of CH4/N2

Angew. Chem. Int. Ed., 2021, 60, 6339 Hot paper

Wiggling mesopores kinetically amplify the

adsorptive aeparation of propylene/propane

Angew. Chem. Int. Ed., 2021, 60, 19063 Hot paper
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