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ABSTRACT
Densities, ultrasonic velocities and viscosities of methyl amine with benzene and o-xylene have been
measured over entire range of composition at 298K and atmospheric pressure. The computed acoustic and
thermodynamic properties of methyl amine in benzene and o-xylene will give excess values of isentropic
compressibility, molar volume and viscosity. The excess values will decide the nature and extent of molecular
interaction of methyl amine with benzene and o-xylene at 308K.
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INTRODUCTION

Ultrasonic velocity, density and viscosity related parameters such as isentropic compressibility,
intermolecular free length, molar and available volume, yield valuable information about
intermolecular interaction between the non-polar and polar molecules. The interaction
behavior is due to deviation from ideality cause the solvent interaction. Rajendran, 1996;
Jacobson, 1952 and Subbarangaiah, 1981 investigated ultrasonic behavior of aqueous solution
and discuss the results by hydrogen bonded complex formation. The present investigation deals
with the study of excess isentropic compressibility, molar volume and viscosity for binary
mixtures of methyl amine in benzene and o-xylene.

EXPERIMENTAL STUDY

Methyl amine, benzene and toluene were used after single distillation. Binary mixtures were
prepared by mixing known volume of each liquid in air tight Stoppard glass bottle. Care was
taken to avoid contamination during mixing. Ultrasonic velocity was measured by Ultrasonic
Interferometer M-80 manufactured by M/S Mittal Enterprises, New Delhi having accuracy of
about +0.057%. Density of pure liquid and binary mixtures was measured by using double
walled Picknometer. The Picknometer was calibrated with distilled water. The value obtained
were tally with the literature values. The viscosities have been determined by using Ostwald
viscometer. The accuracy in viscosity measurement was +0.0002c.p.

Molar volume (Vm) were calculated by following relation-

Vm=M/p (1)

Where M is effective molecular weight and p is the density.
Excess value of molar volume (VmE) have been calculated by following formula-

VmE:Vmexp—(X1Vm1+X2sz) (2)

Where Vmeyy, Vmi and Vm, are molar volumes of mixture and pure component 1 and 2
respectively and X; and X; are mole fraction of component 1 and 2.
Excess Viscosity has been calculated by using the relation-

NE=Nexp- Xtm+Xem2) (3)
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RESULTS AND DISCUSSION

The values of ultrasonic velocity, density, excess isentropic compressibility, excess molar
volume and excess viscosity are represented in Table 1 and 2.

Table-1 indicated ultrasonic velocity decreases with increasing mole fraction of the propyl
amine. It is obvious that the moles of propyl amine are less dense that their density is less in
comparable to benzene. The VmE values are positive for propyl amine with benzene.

As can be seen from Table-2 that ultrasonic velocity decreases with increasing mole fraction of
propyl amine. It is obvious that the moles of thiophene are less dense that their density is less in
comparable to toluene. The VmE values are positive for propyl amine with toluenel.

The nE values are positive for propyl amine with benzene as well as positive for toluene.
Treszezanowics and Benson, 1985 suggested that VmE is resultant contribution from several
opposing effects. These may be divided arbitrarily in to the three types, namely chemical,
physical and structural. Physical contribution that is nonspecific interaction between the real
species present in the mixture, contributes positive term to VmeE. The chemical or specific
interaction result in a volume decreases and these include charge transfer geometrical fitting
type forces and other complex forming interactions. This effect contributes negative value to
VmeE. The structural contributions arising from (interstitial accommodation) of one component
into another due to the differences in the free volume and molar volume between components
lead to a negative contribution to VmE unlike molecules. The tabulated experimental and
computed data throw light on molecular interaction. The nature and extent of interaction define
molecular interaction between the binary mixtures. The hexanol-1 having more carbon atom in
alkyl group has least repelling power the negative deviations in viscosity -ve nE. It expect non-
specific molecular interactions between the two other molecules and toluene.

Table 1: Mole fraction (X1) of methyl amine, ultrasonic velocity, density, excess molar volume
and excess viscosity for methyl amine with benzene at 303 K

Mole Fraction of Ultrasonic velocity] Density Excess Molar Volume | Excess Viscosity
Methyl amine X1 v m/s p (gm/1) | (VmE) ml/mole nE
0.0000 1260 0.8620 0.00 0.0000
0.0423 1238 0.8655 -0.30 -0.0024
0.0905 1216 0.8690 -0.56 - 0.0046
0.1457 1294 0.8725 -0.79 - 0.0065
0.2097 1172 0.8760 -0.97 -0.0069
0.2846 1150 0.8795 -1.09 -0.0065
0.3738 1128 0.8830 -1.14 -0.0057
0.4814 1106 0.8865 -1.10 -0.0050
0.6141 1084 0.8900 -0.93 -0.0031
0.7817 1062 0.8935 -0.59 -0.0021
1.0000 1040 0.8971 0.00 0.0000

Table 2: Mole fraction (X1) of Methyl amine, ultrasonic velocity, density, excess molar volume
and excess viscosity for methyl amine with o-xylene at 303K

Mole Fraction of Ultrasonic velocity | Density Excess Molar Volum Excess Viscosity
Methyl amine X1 vV m/s p (gm/l) (VmE) ml/mole nE
0.0000 1310 0.8715 0.00 0.0000
0.0315 1280 0.8739 -0.30 - 0.0039
0.0682 1270 0.8763 -0.57 -0.0059
0.1115 1240 0.8787 -0.81 -0.0072
0.1633 1214 0.8811 -1.01 - 0.0084
0.2264 1185 0.8835 -1.16 -0.0092
0.3051 1156 0.8859 -1.24 -0.0083
0.4058 1127 0.8883 -1.23 -0.0071
0.5394 1048 0.8907 -1.08 -0.0057
0.7249 1069 0.8931 -0.70 -0.0032
1.0000 1040 0.8971 0.00 0.0000

Page 57




Prakash & Verma Vol. 23 (1): January2018 Nature I; Environment

REFERENCES

1.

2.

3.

Jacobson B. (1952) : Intermolecular free length in liquid state Adiabatic and isothermal compressibilities. Acta
Chem. Scand., 6 : 1485.

Rajendran V. (1996): Volumetric, viscometric and ultrasonic behavior of n-haptane with isomeric alcohols at
298.15K. Ind. ]. Pure & Appl. Phys., 34: 52-66.

Subbarangaih K., Murthy N.M. and Subbrahmanyan G. (1981): Ultrasonic investigation on the structure of aquous
solutions of N,N-dimethyl formamide and dimethyl sulphoxide. Bull. Chem. Soc. Jpn., 54: 2200.

. Treszczanowics A.J. and Benson G.C. (1985): Excess volume for 2-methyl butan-2-ol + n-haptane and for

cyclopentanol + n-haptane. ]. Chem. Thermodyn., 17(2): 123-129.

Page 58



