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Kun = (exp — (AG,a/RT)) (®)
ASaq = (S(Complex) — (Hemy +

H(Adsorbent))) (‘)
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NO Total Adsorption Zero-point Vmin Vmax Dipole
electronic energy energy 1 1 moment
energy (cm™) (cm™)
(kJ/mol) (kJ/mol) (Deby)
(a.u)
PM (Vacuum) -712.177 --- 754.516 31.970 4044.940 2.670
PM (Water) -712.169 810.112 39.180 4329.870 2.890
Al1,P1, (Vacuum) -7006.325 169.699 127.430 764.220 2.680
AlP1, (Water) -7006.329 401.109 371.190 1649.980 2.980
A-Conformer (Vacuum) | -7718.569 -145.909 1208.956 10.660 4065.720 6.250
A-Conformer (Water) | -7718.551 -109.152 1210.285 9.870 4076.540 6.730
B-Conformer (Vacuum) | -7718.575 -161.662 1215.767 5.380 4068.190 7.130
B-Conformer (Water) | -7718.558 -127.530 1213.987 7.650 4070.630 7.930
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NO AHag (kJ/mol)  AGag (kJ/mol)  ASad (J/mol) Kin
A-Conformer-Vacuum-298 -54.840 -47.035 -80.931  1.740%x10"%®
A-Conformer-Vacuum-308 -53.040 -41.165 -82.871  9.509x10"%
A-Conformer-Vacuum-318 -51.240 -35.295 -84.981  6.237x10""

A-Conformer-Water-298 -18.083 -10.278 -78.661  6.320x10"*
A-Conformer-Water-308 -16.283 -4.408 -79.091  5.587x10"®
A-Conformer-Water-318 -14.483 1.462 -80.139  5.754x10™
B-Conformer-Vacuum-298 -70.593 -62.788 -75.983  1.001x10"*
B-Conformer-Vacuum-308 -68.793 -56.918 -77.899  4.452x10"%°
B-Conformer-Vacuum-318 -66.993 -51.048 -78.116  2.407x10"%®
B-Conformer-Water-298 -36.462 -28.656 -80.931  1.049x10"%
B-Conformer-Water-308 -34.662 -22.786 -82.341  7.289x10"%
B-Conformer-Water-318 -32.862 -16.916 -84.189  5.991x10"%
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NO Enomo ELumo (eV) Eg (eV) %AEg n (eV) U (eV) o (eV)

(eV)
PM -7.603 6.941 14.544 --- 7.272 -0.331 0.008
Al1,P1, -6.754 -3.375 3.378 1.689 -5.064 7.593
A-Conformer | -3.688 6.266 9.955 194.676 4.977 1.289 0.167
B-Conformer -3.100 6.479 9.579 183.552 4.789 1.689 0.298
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A Computational Study on Primidone Adsorption on

the Surface of Al.P1>» Nanocage

Mohammad Reza Jalali Sarvestani?, Simin Arabi®”

1Young Researchers and Elite Club, Yadegar-e-lmam Khomeini (RAH) Shahre-rey Branch, Islamic Azad
University, Tehran, Iran
2 Department of Chemistry, Safadasht Branch, Islamic Azad University, Tehran, Iran

Abstract: In this research, the performance of aluminum phosphide (Al12P12) nanocage as adsorbent and sensor
for removal and detection of primidone was evaluated using density functional theory. Negative adsorption
energy values showed that the interaction between drug and nanoabsorbent is empirically possible. The negative
values of enthalpy changes and Gibbs free energy changes showed that the process of adsorption is exothermic
and spontaneous. Partial values of thermodynamic equilibrium constant showed that drug-adsorbent interaction
is reversible and has a balanced state. The effect of solvent and temperature on the interactions was also
evaluated and the results showed that the presence of water as solvent has no significant effect on interactions
and on the other hand, the adsorption process is more effective at lower temperatures. On the other hand, the
drastic changes in nanostructure band gap from 3.378 eV to 9.955 eV showed that the electrical conductivity
during the adsorption process has been reduced and this nanocage can be used as a sensitive electrochemical
sensor to detect primidone.

Keywords: Primidone, Aluminium phosphide nanocage, Density functional theory, Adsorption, Sensor,
Removal of Contaminants
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