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Al S1—50 3.1014 38550 | 0.0284 | 0.045(H-5—L)-0.036(H—L+2)+0.89(H-3—L)

0.024(H-16—L)+0.074(H-11—L+1)-0.060(H-
10—1)-0.046(H-9—L+1)-0.082(H-8—L)-
0.28(H-5—L)+0.194(H-3—L+1)-0.062(H-
S L+1)+0.112(H-1—L)+0.235(H—L+1)

0.074(H-14—L)+0.277(H-13—L)-0.041(H-
11—L+1)-0.081 (H-8—L)-0.273(H-
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0.025(H-3—L+3)
0.083(H-2—L+1)-0.102(H-2—L+2)-0.029(H-
S—Sm | 55124 32121 | 0.0372 2—L+4)+0.104(H-1-L+1)+0.365(H-
1 L+4)+0.216(H-1—L+5)

0.023(H-2—L+1)-0.16T(H-2—L+3)+0.303(H-
2 L+4)+0.197(H-2—1L+5)-0.032(H-1—L+1)-
0.022(H-2—L+2)+0.024(H-1—L+6)
0.245(H-11—1)-0.055(H-1—L+1)+0.053(H-
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—L+1)
B-h 0.042(H-14—L)+0224(A-14—L+1) 0.113(H-
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6—L)+0.031 (H-6—L+1)+0.021(H-
So—51 3.2935 37645 | 0.0673 | =z .1.+1)+0.069(H-4—L+1)+0.053(H-2—L+2)-
0.023(H-1—L+1)

Sp—8n 2.5593 484.45 | 0.0276

So—5S 3.2343 377.51 | 0.0515

A-b

Si—8n | 38564 321.50 | 0.0232
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Theoretical study of interaction and adsorption of
Mercaptopyridine drug on pristine and Co doped B,P;
nanocage: by using DFT, AIM and RDG
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Abstract

The aim of this study is to investigate the adsorption of mercaptopyridine (MCP) on the surface of pristine
and Co doped boron phosphide (B;,P;,) nanocage using density functional theory. For this purpose, different
positions of mercaptopyridine (MCP) are considered on the surface nanocage and then all the considered
models are optimized using cam-B3LYP / Lanl2DZ method by Gaussian software (09). Using optimized
structures, geometrical parameters, quantum, thermodynamic, and electronic parameters are calculated and
the results are analyzed. The results showed that due to MCP adsorption, the electronic structure of the
nanocage changes and the energy gap between HOMO and LUMO orbitals and global hardness of system
decrease significantly, which increases the conductivity and reactivity of the nanocage. This results suggests
that Co doped nanocage could be a good option for MCP sensors in biological systems. The calculated
results of the adsorption energy and thermodynamic properties of the system show that the adsorption of the
drug on the nanocage is favorable and this nanocage can be used as a carrier of the drug in the biological
system in the human body. The results of quantum atom theory in molecules (QAIM) and reduced density
gradient (RDG) parameters show that the bond of MRC drug on the surface of nanocage is electrostatic type.

Keywords: Density Functional Theory, B,P,, nanocage, Mercaptopyridine, Co
doped, Atom in Molecule
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