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Adsor ption of Nitrogen in MCM-41: Experiment and Molecular Simulation

Cao Dapeng,Chen Jianfeng,Shen Zhigang,Zhang Xianren,Wang Wenchuan

College of Chemical Engineering, Beijing University of Chemical Technology.Beijing(100029);Research Center of the
Ministry of Education for High gravity Engineering and Technology, Beijing University of Chemical Technology.Beijing
(100029)

Abstract Adsorption isotherm of nitrogen in MCM-41 at temperature T = 77 K was measured by using the ASAP 2010
volumetric adsorption analyzer produced by Micromeritics Instrument Corp.. The BET specific surface was obtained.

Based on the BJH analysis method, which is a suitable method for analyzing adsorption of fluid in meso-porous
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materials, the BJH adsorption cumulative pore volume and average pore diameter were a so solved. The grant canonical
Monte Carlo (GCMC) simulation was also carried out to investigate the adsorption of nitrogenin MCM-41at T = 77 K.
In our GCMC simulation, the MCM-41 material was modeled as cylindrical pore, and nitrogen was considered as the
Lennard-Jones spherical molecule. The Tjatjopoulos-Feke-Mann (TFM) potential was used for representing the
interaction between nitrogen molecules and cylindrical pore walls. In the simulation, the diameter size was taken from the
result measured. Simulated adsorption isotherm of nitrogen in MCM-41 was obtained, and the micro-structure of the fluid
in MCM-41 was also analyzed, which is good guidance to understand the mechanism of adsorption. Note that a set of
parameters representing MCM-41 was determined by making the experiment isotherm and simulation isotherm in a good
agreement, which isabasis for predicting the adsorption of other adsorbate in MCM-41.
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