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INVESTIGATION OF THE COMPUTATIONAL VARIOUS STRUCTURES ZnO
NANO-ADSORBENTS PERFORMANCE FOR THE REMOVAL OF NITRATE IONS
FROM THE ENVIRONMENT

Abstract

One of the most serious environmental problems in recent decades is increasing the
concentration of pollutants such as nitrate ion. This article aim is to study the using of zinc
oxide sorbent to remove these pollutants and compare the sorbent together and suggest the
best option for nitrate removal.

To calculate the pollutant interact with zinc oxide nano-sorbent, first of all structures
separately was optimized by methods based on DFT B3LYP/6-31+G* and were simulated
and optimized the complex formed between nitrate and zinc oxide nano-adsorbents. ZnO
nano-sorbent used in this study is include: 1. zinc oxide nanotubes (10, 10), 2. zinc oxide
nanotubes (14, 0), 3. ZnO nanoparticles (wurtzite) and 4. ZnO nanocages (Zn;2012-NC).

The structural and thermodynamic properties were calculated by this method, when
comparing the absorption of nano-ZnO, the results show ZnO nanotubes (14, 0) has a greater
tendency to absorb pollutant from the environment.

Keywords: Nano-sorbent, zinc oxide nanotubes, zinc oxide nanoparticle, zinc oxide nano-
cage, nitrate ions, the method of calculation DFT.
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