

Numerical comparison of various adsorption models for assessing 
the microporous structure of activated carbons

Mirosław Kwiatkowski1, Vanessa Fierro2, Alain Celzard2

1 AGH University of Science and Technology, Poland
2 Université de Lorraine, France

Abstract
Herein, a comprehensive analysis of DFT methods as a tool for evaluating the impact of the nature of activating agent on the porous structure of activated carbons derived from hazelnut shells is given. The study was based on the use of NLDFT, 2D-NLDFT, and QSDFT methods applied to nitrogen adsorption isotherms, and the results were compared with those formerly obtained by using DR, BET, and LBET methods. The analyses carried out using NLDFT, QSDFT, and 2D-NLDFT indicated a very strong dependence of the results on the assumptions regarding the specific model of pores, which questions the reliability and credibility of those methods. However, if one considers errors of measurement that may occur when determining adsorption isotherms, as well as the difficulty of selecting a representative sample from a batch of (most often inhomogeneous) material to be analysed, certain imperfections of the DFT methods become acceptable. Considering the above, it is advisable to perform concurrent analyses using all together NLDFT, 2D-NLDFT, QSDFT, and BET, DR and LBET methods, which – provided that the results of analyses are correctly interpreted – may yield complementary and reliable information on the analysed porous structure and corroborate the results obtained using different methods.
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