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ABSTRACT

Thermodynamics, theoretical studies and biological effect of
some nano metal salts in absence and presence of some crown
ethers in various solvents

Department of chemistry, Faculty of Education, Ain Shams University

In this thesis, the solvation parameters, molar solubilities, free
energies of solvation, solubility products, enthalpies and entropies of
solvation were calculated for nano-copper sulphate, bulk copper sulphate,
nano-cadmium chloride and bulk cadmium chloride at different temperatures
(298.15, 303.15, 308.15 and 313.15K). in different concentrations of mixed
solvents(ethanol-water).

The molar volume (Vwm), Van der Waals volume (Vw) and
electrostriction volume (V.) for nano-copper sulphate, bulk copper sulphate,
nano-cadmium chloride and bulk cadmium chloride at different temperatures
were calculated.

From conductivity measurements, the association parameters
(association constants, AGa, AHa and ASa) in absence and in presence of
ligands (12-crown-4, 18-crown-6 and 1,4-dioxane) were estimated at
different concentrations of mixed solvents (ethanol- water) at different
temperatures (298.15, 303.15, 308.15 and 313.15K).

Also, from conductivity measurements, the formation parameters
(formation constants, AGr, AHs, and AS¢) for nano-copper sulphate, bulk
copper sulphate, nano-cadmium chloride and bulk cadmium chloride were
estimated at different concentrations of mixed solvents (ethanol- water) at
different temperatures (298.15, 303.15, 308.15 and 313.15K). The
calculations show the ratios of metal : ligand will be 1:1 and 1:2.

From cyclic voltammetry measurements, diffusion coefficients of
anode and cathode in absence and presence of ligands were calculated at
different scan rate at 287.15 and 292.15K. The stability constants, AG, AH,
and AS in presence of ligands (12-crown-4, 18-crown-6 and 1,4-dioxane)
were estimated at 287.15 and 292.15K by using cyclic voltammetry.

Theoretical study of the electronic structure, nonlinear optical
properties (NLO), and natural bonding orbital (NBO) analysis of 12-crown-4,
18-crown-6 and 1,4-dioxane were investigated using DFT- B3LYP method
with 6-311G (d,p) basis set. The optimized structures of the ligands (12-
crown-4, 18-crown-6 and 1,4-dioxane) are nonplanar as indicated from the
dihedral angles. Natural bonding orbital (NBO) analysis have been analyzed




ABSTRACT

in terms of the hybridization of each atom, natural charges (Core, Valence
and Rydberg), bonding and antibonding orbital's second order perturbation
energy (E®), exact configurations and Lewis and non-Lewis electrons. The
calculated Exomo and ErLumo energies of the title molecules (12-crown-4, 18-
crown-6 and 1,4-dioxane) can be used to explain the charge transfer in the
molecule and to calculate the global properties; the chemical hardness (7),
softness (S) and electronegativity (). The NLO parameters: static dipole
moment (W), polarizability («), anisotropy polarizability (4a) and first order
hyperpolarizability (Bwt) of the studied molecules have been calculated at the
same level of theory promising electrical properties of the molecules (12-
crown-4, 18-crown-6 and 1,4-dioxane) compared with the prototype para-
nitro-aniline (PNA). The 3D plots of the molecular electrostatic potential
(MEP) and electrostatic potential (ESP) for the title molecule were
investigated and analyzed. Also the electronic absorption spectra were
measured in ethanol and water solvents and the assignment of the observed
bands has been discussed by TD-DFT calculations. The correspondences
between calculated and experimental transitions energies are satisfactory.

The biological activity of dibenzo 18-crown-6 as an example of cyclic
ether and the biological activity of dibenzo 18-crown-6 with nano and bulk
copper sulphate complexes were studied.

Key words: Nano-copper sulphate, bulk copper sulphate, nano-cadmium
chloride and bulk cadmium chloride carbonate, solvation, solubility,
association constants, formation constants, free energy, emthalpy, entropy,
volumes, cyclic voltametry, TD-DFT, theoretical investigation, NLO and
NBO analysis, UV-spectra, MO-calculation, 12-crown-4, 18-crown-6 and
1,4-dioxane, biological activity, dibenzo 18-crown-6.
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