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Abstract

In recent years, structures such as nanotubes, fullerenes, graphenes, etc., Received: 14 October 2023
have attracted attention due to their electronic properties, which means Accepted: 30 January 2024
that they can be used in drug delivery. Folic acid anemia has harmful Page Number: 62-74

effects on growth and defects in the fetus. In this research, the optimal
absorption of folic acid in the human body has been investigated using
the methods of quantum mechanical calculations, density functional
theory and the nature of the non-bonded interaction of folic acid with the
nitride tube. It is also a study of the theory of the structure of tube-nitride
nanotubes using the density subordination method (B3LYP) and the
6-31G™* basis set. After optimizing the structures, the energy of reacting
orbitals, vibrational frequencies, ground state thermodynamic functions,
density of electron levels have been investigated and studied. According
to the obtained results, the energy level of HOMO and LUMO in the most
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optimal and stable state with transfer charge (eV) of 2.16 is a suitable Keywords:
choice for folic acid sensor or detector. The energy level gap of Molecular Simulation
aluminum-nitride nanotube structure is 4.32 (eV), after the absorption of Adsorption
folic acid molecule, the energy level gap has decreased, which shows that Nanotubes ’
the structure is chemically active. Finally, according to the obtained . N

. - . . . Aluminum- Nitride,
results, the aluminum-nitride nanotube structure is a suitable carrier for Folic Acid

olic Aci

the folic acid molecule.
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Figure 2. Aluminum-nitride nanotube structure.
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Figure 3. Optimal structure of aluminum nitride nanotubes.
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Figure 4. Diameter and length of aluminum nitride nanotube.
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Figure 1. Molecular structure of folic acid.
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Table 1. Physical properties of AI-N nanotubes.

Properties
do
Network constants (T=300K)
bo
Density
Melting point

Dielectric constant
Energy gap
Concentration of intrinsic carriers
Energy depends
The effective mass of the electron
Electron mobility (T=300K)
Effective cavity mass

Hole mobility (T=300K)

Amounts Ref

0.32496 nm 12
0.52069 nm 12
5.606 cm? 13
2248 K 13
8.66 12
4.32 ev 13
106 cm?® 12
60 mev 13
0.24 12
200 cm? 12
0.59 12

5-50 cm? 12
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Figure 7. Adsorption of folic acid molecule from the

carbonyl side on zinc Structure of nanotube
aluminum-nitride HOMO state.
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Figure 8. Adsorption of folic acid molecule from the

carbonyl side on zinc Structure of nanotube
aluminum-nitride LUMO state.
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Figure 5. Adsorption of folic acid molecule from the N side on
zinc Structure of nanotube aluminum-nitride HOMO state.
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Figure 6. Adsorption of folic acid molecule from the N side on
zinc Structure of nanotube aluminum-nitride LUMO state.
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Table 2. Geometrical data of the structure, bond lengths in Angstroms- Nanotube modeler.

Structure

Ring diameter

Aluminum

nitridenanotube 82

1.58

Current

181 STUDY

(Debye) kS gu Glas g (V) LAGT (s (55,30 SIS g LUMO g HOMO (55,30 g glaws ¥ J gaa

Table 3. HOMO and LUMO energy levels and energy gap between them (eV) and dipole moment (Debye ).-B3LYP/6-31g*

Dipole moment

Structure HOMO LUMO Gap (Debye) Ref.
Alumi itri
uminum nitride -0.21538 -0.12565 4.32 - Current STUDY
nanotube
Aluminum nitride
”a"‘f“be -0.23329 -0.07439 2.44 1.88 Current STUDY
Folic acid b
Aluminum nitride
”a”‘l“‘be -0.21674 -0.08829 3.50 0.82 Current STUDY
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Figure 9. HOMO molecular orbitals of aluminum nitride nanotube.

1. Highest Occupied Molecular Orbital
4., Electron Estatic Surface Potential

2. Lowest Unoccupied Molecular Orbital
5. Mulliken Electronegativity

3. Density of state
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Figure 10. LUMO molecular orbitals of aluminum nitride nanotube.
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Table 4. The data of absorption energy (eV) in two phases of water and gas, energy levels (eV)
and the amount of changes in the energy gap (eV).
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Figure 11. Adsorption of folic acid molecule on aluminum-nitride nanotube.
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