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ABSTRACT

The research includes a study of the electrical conductivity of numbers of water-
soluble B vitamins (Bs, Bg, B7, By) as well as a theoretical study using quantum
mechanics to calculate some descriptors and make a comparison between the two
methods. The study included two main parts:

Part I: Conductivity measurements

1.A study of electrical conductivity of a number of B group vitamins (Bs, Bs, B7, Bo)
in water and methanol at temperatures ranging between (293-313) Kelvin increasing
five degrees for each experiment. By using Kohlrausch equation, the type of
electrolyte was detected by drawing the relationship between the square root of
concentration with the equivalent conductivity values, and they all showed a curved
line, indicating that they behave as a weak electrolyte. The conductivity variables: the
equivalent conductivity at infinite dilution (Ao) and the constant of ionic association
(Ka) as well as the distance between ions (R)in the solution at the best values of
standard deviation (6A) were calculated by applying the equation of scientist (Lee-
Wheaton) of symmetrical electrolytes (1:1) using special computational software. The
results of the analysis of these variables obey the following sequence:

Ao:

In Water: Vitamin B¢ > VitaminBy > VitaminB; > VitaminB;

In methanol: vitamin B¢ > vitamin By > vitamin Bs > vitamin B,

Ka:

In Water: Vitamin B¢ > Vitamin B, > Vitamin By > Vitamin B;

In methanol: vitamin By > vitamin B; > vitamin Bs > vitamin By

The R values were less than (2) A° indicating that the ionic association type is a
contact ion pair (CIP). And then by using the Van't Hoff equation, thermodynamic
values (AH, AS, and AG) were calculated based on the values of the constant of ionic
association (Ka).

2. Electrical conductivity measured for some B group vitamins (Bs, B, B7, By) was
measured in a mixture of water and methanol at 310K and then calculate electrical
conductivity variables such as equivalent conductivity at infinite dilution (Ao), the
constant of ionic aggregation (Ka) as well as distance between ions (R) in the solution
at the best values of standard deviation (6A) by using the Lee-Wheaton equation of
symmetrical electrolytes (1:1). The results were also discussed by drawing the



relationship between Walden's product (A,n,) and the percentage of methanol in the
water. The values derived from these variables obey the following sequence:

Ao:

In the mix: Vitamin B¢ > VitaminBy > VitaminB; > VitaminB;

Ka:

In the mix: Vitamin B¢ > VitaminBy > VitaminB; > VitaminB;

Part I1

A theoretical study by using quantum mechanics to calculate molecular descriptors in
the gas phase, water, and methanol solvents for the four vitamins (Bs, Bg, B+, By)
using methods of calculating density function theory (DFT) depending on the
function (B3LYP) with basis set 6-31G (d, p) after minimizing energy by its passing
through molecular mechanics MM2 then the semi-empirical methods starting from
(AM1 then PM3 then HF) and finally (DFT) to reach the most stable geometric
configuration form and the lowest energy level of the molecule. Based on the values
of HOMO and LUMO that were calculated, the values of chemical hardness (1),
electronic chemical voltage (i), and electrophilicity () in the gas phase, water, and
methanol are calculated based on the values of the HOMO and the LUMO , in
addition calculate other descriptors. A statistical analysis was conducted to find the
correlation between the calculated descriptors and linking them with the
experimentally determined values, such as (Ka, Ao).
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