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Abstract

Project Code: MRG5580055
Project Title: Computational Studies of electronic, optical and hydrogen adsorption
properties of high-surface area materials
Investigator: Asst. Prof. Pornjuk Srepusharawoot
E-mail Address: spornj@kku.ac.th
Project Period: July 2012 - July 2014

This Project deals with the computational studies of electronic, optical and hydrogen
adsorption properties of three types of high-surface area materials by means of the density
functional theory. For Covalent Triazine based Framework-1 (CTF-1), we modified the CTF-1
structure by replacing all N atoms with P, As and Sb. Our results shown that energy gaps are
ranged from 0.0 to 2.02 eV. Moreover, we also varied the concentrations of P and As in the CTF-
1 structure and found that non-linear drop of energy gap is observed. In this report, we also
proposed two methods for enhancing the hydrogen physisorption energy by (1) functionalizing
hydrogen attracting metal, Li into the Covalent Organic Framework-366 (COF-366) and (2)
opening metal nitride cluster of Zeolitic Imidazolate Framework-23 (ZIF-23). According to the
results of Li decorated COF-366, we found that the hydrogen adsorption energies are ranged
from 0.03 to 0.22 eV/H,. In addition, the hydrogen capacity was also determined and found that
it is 2.06 1.58 and 1.05 H, wt% for 77, 150 and 298 K and ambient pressure, respectively. For
ZIF-23 structure, our results revealed that hydrogen molecule does not bind with 4-
Azabenzimidazolate linker. For H, adsorption sites near metal nitride cluster, we found that the
corresponding hydrogen adsorption energies are directly proportional to the atomic radius of

metal in metal nitride cluster.
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