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A B S T R A C T 
Chalconeimines are the phenolic schiff base 
an important class of compound. In present 
investigation complex formation between 
chalconeimine and solvant  are studied by 
evaluating certain acoustic parameter.The  
Complex formation in binary liquid mixtures 
of 1-4 dioxane and water with  4- fluro 
benzaldehyde chalconeimine –K1 and 2- 
chloro 3- fluro benzaldehyde chalconeimine -
K2 has been studied by measuring ultrasonic 
velocity at 2 MHz, by using in the 
concentration range of 0.01 M at 32 0C  the 
parameters under investigation are 
ultrasonic velocity (u), adiabatic 
compressibility (βs), intermolecular free 
length,(Lf) Apparent molal volume(Фv), 
Apparent  molal Compressibility(Фk ), 
specific acoustic impedance(Z) and Relative 
association(RA ) These parameters have 
been utilized to study the solute–solute 
interactions in these systems. The ultrasonic 
velocity shows a decrease in value with 
respect to concentraction and adiabatic 
compressibility  show corresponding increase 
in value with respect to concentraction  for 
these ligands . The results indicate the 
occurrence of complex formation between 
unlike molecules through intermolecular 
hydrogen bonding between oxygen atom of 
dioxane  molecule and hydrogen atom of 
ligands . The variation of these parameters 
with percentage  indicates the possibility of 
the complex formation in these systems. 
Keywords: Acoustical impedance, 
Dioxane+water mixtures, halo substituted 
chalconeimine 

1 Introduction   
Ultrasonic is the branch of acoustic, which 
consists of waves of high frequencies.Ultrasonic 
study has wide range of application in material 
science, agriculture, medicine, biology, 
industry,oceanography, sonochemistry research 
due to its non-destructive nature[1]. It is the 
technique used for the study of molecular 
interaction in liquids. Ultrasonic technique is 
used to study the nature of molecular interaction 
in liquids [2-5.]  also to study the ion-solvent 
interactions in aqueous and non aqueous 
solutions[6]. Recent developments have made it 
possible to use ultrasonic energy in medicine, 
engineering, agriculture and other industrial 
applications [7-8].  In solution of ionic solute 
the attraction between the solute and solvent is 
essentially of ion-dipole interaction depends 
mainly on ion size and polarity of the solvent 
[9]. The measurements of ultrasonic waves are 
useful in study of molecular interactions in 
liquids which provides valuable information 
regarding internal structure, complex formation, 
internal pressure and molecular association 
[10]. The dissolution of electrolyte in a solvent 
causes a volume contraction due to interaction 
between ions and solvent molecules and this 
may influence other acoustical properties of 
solution. In recent years, the studies of 
acoustical properties of aqueous mixed 
electrolytic solutions [11] have been found to be 
useful in understanding the specific ion-ion and 
ion-solvent interaction in solutions.  The 
strength of ion-dipole attraction is directly 
proportional to the size of the ion, charge and 
the magnitude of the dipole, but inversely 
proportional to the distance between the ion and 
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the dipolar molecule.The accurate measurement 
of density, viscosity, ultrasonic velocity and 
hence the derived parameters such as adiabatic 
compressibility, apparent molal compressibility 
and apparent molal volume will give significant 
information regarding the state of affairs in a 
solution [12].  
 
2 .Experimental  
2.1 Material and Methods   
The halosubstituted chalconeimine are 
synthesized by amination of chalcone with 
substituted amines, this chalcone are 
synthesized by using general claisen Schmidt 
method. For evaluating the acoustic properties 
the very pure and analytical grade solvent and 
extra pure double distilled water is used.The 
dencities of pure solvent and solutions are 
determined by using specific gravity bottle. The 
ultrasonic velocity measurements were made 
using a crystal controlled variable path 
ultrasonic interferometer (Mittal Enterprise, 
Model F-05) of 2 MHz with accuracy of (±) 
0.03 %  
 
The ligands used for viscometric study are  4- 
fluro benzaldehyde chalconeimine  –K1 2 -

chloro 3- fluro benzaldehyde chalconeimine -
K2 
 
Theory and calculation  
Adiabatic compressibility (β), Apparent molal 
volume (Фv ), Apparent molal compressibility 
(Фks) ,Intermolecular free length (Lf ), Specific 
acoustic impedance (Z ) and Relative 
association (R ) were calculated by using 
following equations  
 
βs = 100 / Us2ds                           (1) 
 βo = 100 / Uo2* do                    ( 2) 
фv = (M/ds) + [(do – ds)103] / m dsdo        (3) 
фk(s) = [1000 (βsdo – βo ds) / m dsdo] + (βs M 
/ds)                         (4) 
Lf = K × √βs             (5) 
Z = Usds                            (6) 
 
where, 
 do = Density of pure solvent, 
 m = Molality, M = Molecular weight of solute, 
 βo = Adiabatic compressibility of pure solvent 
 βs =Adiabatic compressibility of solution 
 K = Jackbson's constant 
Us = Ultrasonic velocity in the solution in m/s. 
 βs is in bar-1 and фk(s) is in cm3 mol-1 bar-1  

Table – 1 Acoustic parameters of fluro benzaldehyde chalconeimine –K1  
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Table - 2 Acoustic parameters of 2 -chloro 3- fluro benzaldehyde chalconeimine -K2 

 
 
Results and Discussion  
In the present investigation different acoustic 
parameters such as adiabatic compressibility (β 
), apparent molal volume (Фv ), apparent  molal 
compressibility (Фk ), acoustic impedance (Zs), 
relative associastion (RA ) and intermoleculer 
free length (Lf ) of the solutions in 0.01M 
concentrations of solute are determined at 303k 
and presented in table 1and 2 .The ultrasonic 
velocity of both the ligand is going to decrease 
with decrease in percentage of dioxane this 
indicates decrese the cohesion which is caused 
due to hydrogen bonding. The value of 
adeabetic compressibility increase (βs) with 
decrease in percentage of solution may be due 
to departure of solvent molecules around ions 
supporting weak ion-solvent interactions.  
increases linearly in both the compound which 
represents the  interaction of solute and solvent 
is weak.Value of adeabetic compressibility bs  
is more for FB ligand than CFB show that FB 
have strong  solute solvent interaction . The 

value of apparent molal volume (Фv) is high in 
case of more polar substituent than less polar 
substituents. The apparent molal volume fv 
values increases with decrease in concentration 
of chalconesimines in binary mixtures this 
represents strong solute –solute and solute 
solvent  interactions.Relative association RA 
increases linearly with decrease in percentage. 
It is influenced by breaking of bond in ions 
Decrease in RA with decrease in concentration 
suggests that breaking up of  dioxane 
aggregation predominates the solvation of ions. 
. The value of relative association increases 
with decrease in concentration in all systems. It 
is found that there is weak interaction between 
solute and solvent. Relative association is more 
in case of bulky and more polar 
substituents.The value of apparent molal 
compressibility(Фk ) increases with decrease in 
percentage of all systems , Showing weak 
electrostatic attractive force in the vicinity of 
ions causing electrostatic salvation of ions. 
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Compressibility is more in case of bulky 
substituents.The values of intermolecular free 
length (Lf) indicates that with increase in 
concentration there is increase in ion-solvent 
interactions. The intermolecular free length 
increases due to greater force of interaction 
between solute and solvent by forming 
hydrogen bonding and less interaction between 
two solute molecules. 
Conclusion 
From the experimental data, acoustic parameter 
have been determined for halosubstituted 
chalconeimine in binary liquid(dioxane+water) 
at 320C the results have been used to study the 
ion-solvent interaction exists in the solvent 
mixture. From the magnitude of ϕk and β-
coefficient values it can be concluded that the 
existence of ion-solvent interaction. 
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