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Abstract: Conductometric studies of the solutions of substituted aryl amidinothiocarbamides in 1,4 Dioxane+Water solvent mixtures 
have been investigated at varying composition at different temperature. Conductivity data were analyzed by Debye-Huckel equations 
and use to evaluate molar conductance, specific conductance, association constant, dissociation constant for different compositions. 
The results are obtained during the study are good and clearly shows molecular interaction, ion-solvent interaction, effect of different 
percentage composition and temperature. 

Index Terms:  Substituted aryl Amidinothiocarbamides, Binary solution, Conductance, Density. 

I Introduction: The conductometric method is well-suited to investigate interactions in electrolyte solutions. Conductivity 
measurements should cover a wider temperature range to make thermodynamics of these processes better understood. 

Numerous systematic investigations on mixed solvent electrolyte systems were carried out in our laboratory over the last two decades 
and were subject of a series of publications concerning the proper evaluation of ion-ion, ion-solvent and solvent-solvent interactions 
in solutions [1-8]. 

II CONDUCTANCE AND CONDUCTOMETRIC PARAMETERS 

Resistance: The resistance of the solution (R) can be calculated by using Ohm’s law 

V = R x I 

The voltage (V) set up across a solution is proportional to the flowing current (I). 

R =  

The resistance (R) is a constant of proportionality and can be calculated with the measured current flow if a known voltage is applied. 

Where,  V = voltage (volts) 

    I = current (amperes) 

   R = resistance of the solution (ohms) 

Conductance: Conductance (G) is defined as the reciprocal of the electrical resistance (R) of a solution between two electrodes. 

G = 1/R (S) 

The conductivity meter in fact measures the conductance, and displays the reading converted into conductivity. 

Cell constant: This is the ratio of the distance (d) between the electrodes to the area (a) of the electrodes. 

K = d/a 

Where,    K = cell constant (cm-1) 

    a = effective area of the electrodes (cm2) 

    d = distance between the electrodes (cm) 
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Conductivity: Electricity is the flow of electrons. This indicates that ions in solution will conduct electricity. Conductivity is the 
ability of a solution to pass current. The conductivity reading of a sample will change with temperature. 

κ= G х K 

Where,    κ= conductivity (S/cm) 

   G = conductance (S), where G = 1/R 

   K = cell constant (cm-1) 

Resistivity: This is the reciprocal of the conductivity value and is measured in ohm•cm. It is generally limited to the measurement of 
ultrapure water, the conductivity of which is very low. 

Specific Conductivity (γ): Conductivity (or specific conductance) of an electrolyte solution is a measure of its ability to conduct 
electricity. The SI unit of conductivity is siemens per meter (S/m). 

γ  = x =Gx K 

                  Where, γ is the reciprocal of the electrical resistance R, multiplied by the cell constant K. [Sm-1] 

 R = resistance [Ω] 

 G = conductance, where G = 1/R [S] 

 l = separation [cm] 

 A = cross section [cm2] 

 K = cell constant [cm-1] 

Molar conductivity (Λm): The molar conductivity is defined as the conductivity produced by dissolving 1 gram- mole of an 
electrolyte placed between two large electrodes at one centimetre apart. 

Λm = κ   

 Where,    Λm = Molar conductivity (Sm-1) 

    κ = Observed Conductance (S) 

    C = molarities of solution in g mole per litre. 

Equivalent conductivity ( Λeq ): The equivalent conductivity is defined as the conductivity produced by dissolving 1 gram 
equivalent of an electrolyte placed between two large electrodes at one centimetre apart. 

Λeq = κ   

 Where,    Λeq = Equivalent conductivity (equiv.ohm-1) 

    κ = Observed Conductance (S) 

    C = normalities of solution (equiv per litre)) 

Method and Equipment: The equipment used for conductometric measurements is conductometer. For present work Conductivity 
meter no. EQ660A was used. A conductometer is an instrument for measuring complex resistances using alternating voltages in 
contrast to the measurement of the purely ohmic resistances of metallic conductors, liquids together with the measuring cell, 
constitute a network of resistances and capacities. The alternating voltages applied are available at minimum two frequencies. By the 
appropriate selection of the measuring frequency, cell constant and electrode material. Under these conditions, the electrical 
conductivity can be determined from the measured resistance. 

Conductivity cell was rinsed with KCl and then conductance was observed. Cell constant was calculated using the literature value of 
specific conductance of KCl at that temperature. The cell was then rinsed with distilled water, immerses in ligand solution above vent 
holes. Observed conductance then noted by conductometer. Same procedure was repeated for all the ligand solutions of varying 
concentration in Dioxane-water solvent system. Cell constant was determined at all the three temperatures 298K, 300K, 302K and 
304K. 
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Results and Discussion: The present work deals with the interaction of Substituted aryl Amidinothiocarbamides in different % 
composition like 75%, 80%, 85%, and 90% of Dioxane +water at different temperatures. 

Conductometric Studies of 1-Phenyl Amidinothiocarbamide at different % composition at varying temperature condition 

%Diox
ane   

298K  300K  302K 304K 

Density Eq. 
cond. 
(cm2eq-

1ohm-1)  

Ka Density Eq. 
cond. 
(cm2eq-

1ohm-1) 

Ka Density Eq. 
cond. 
(cm2eq-

1ohm-1) 

Ka Density Eq. 
cond. 
(cm2eq-

1ohm-1) 

Ka 

75 0.9823 0.467 0.41 0.9882 0.504 0.43 0.9764 0.282 0.45 0.9941 0.319 0.49 

80 0.9882 0.233 0.21 0.9882 0.258 0.25 0.9882 0.184 0.26 0.9823 0.209 0.28 

85 0.9882 0.209 0.18 0.9882 0.141 0.19 0.9882 0.135 0.20 0.9882 0.159 0.23 

90 0.9823 0.036 0.09 0.9823 0.047 0.11 0.9823 0.049 0.12 0.9764 0.073 0.14 

 

 Variation of Ka(association constant) in different % composition at different temperature 

 

 

 

 

 

 

 

 

 Variation of Equivalent conductance in different % composition at different temperature 

 

 

 

 

 

 

 

 

 

Dioxane is in many respects a remarkable compound. In accordance with its symmetrical structure dioxane has a very small dipole 
moment, which possibly even may be equal to zero. Dioxane is completely miscible in all proportions with a highly polar compound 
such as water. Due to this particular property, combined with a very low dielectric constant, makes dioxane+ water mixtures highly 
suitable as solvents for the study of the behavior of ligands in different % composition at varying dielectric constant (association 
constant). 

The results are obtained during the study are good and clearly shows molecular interaction, ion-solvent interaction, effect of different 
percentage composition and temperature. As the temperature increases the conductance also increase, whereas the concentration 
increases the conductance decreases. 

Acknowledgement: Authors are thankful to Principal, Brijlal Biyani Science college, Amravati, for providing necessary facilities. 

74 76 78 80 82 84 86 88 90 92
0

0.1
0.2
0.3
0.4
0.5
0.6

 
 
298K
300K

% Dioxane

Ka

74 76 78 80 82 84 86 88 90 92
0

0.1
0.2
0.3
0.4
0.5
0.6

 
 
298K
300K

% Dioxane

Eq
ui

va
le

nt
 C

on
du

ct
an

ce



© 2020 JETIR February 2020 , Volume 7, Issue 2                                                           www.jetir.org (ISSN-2349-5162) 

JETIRDI06099 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 516 
 

References: [1] Hitoshi Ohtaki, Pure and Appl. Chem., 59(9), pp 1143- 1150, (1987). 
[2] Rajendran et. al., Fluid phase Equilibria, 46(2-3), pp 249- 258, (1989). 
[3] Barthel and Bushner, Pure and Appl. Chem., 62(12), pp 2287- 2296, (1990). 
[4] Ali Haghtalab, Journal of Solution Chemistry, 20(5), pp 479- 493, (1991). 
[5] Blandmer et. al., J. Mol. Liquids, 52, pp 15- 39, (1992). 
[6] Bathel and Neueder, , Pure and Appl. Chem., 65(5), pp 889- 894, (1993). 
[7] Lu and Maurer, AIChE Journal, 39(9), pp 1527-1538, (1993). 
[8] Strauch and Cummings, Fluid Phase Equilibria, 86, pp 147- 172, (1993). 
 

 


