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ABSTRACT

The Ultrasonic velocities , density and Viscosityhdeen measured for the mixture of P-Xylene in eébenat
temperatures 303K and 308K.The experimental datase been used to calculate the acoustical pararset
namely molar volumegy, adiabatic compressibility), free length(b, acoustical impedance(Z) and the viscous
relaxation timef) were evaluated. The obtained results supportatmurrence of molecular association through
intermolecular hydrohen bonding in this binary lidumixtures

Keywords:- Ultrasonic velocity, adiabatic compressibility, egis relaxation time.

INTRODUCTION

In recent years, the measurement of ultrasoniccitglchas been adequently employed in understanttieg
molecular interaction in pure liquids and liquidxtoires. The ultrasonic velocity measurements aghlhisensitive
to molecu;lar interaction and can be used to pevjdalitative information about physical nature atréngth of
moleculkar interaction in liquid mixtures [1-5].

The ultrasonic study is a powerful tool in charaetag the various aspects of physicochemical bihavof liquid
mixtures. The variation of ultrasonuc velocity aethted acoustical parameters throw much light uperstructural
and changes associated with the liquid mixturesinigaweakly interacting componebts as well as stipng
interacting components[6]. Thermodynamic and accaisstudies of liquid-liquid mixtures have beerrgued for a
number of years as a mean of probing the intexoubdr interaction between moOlecules[7].

The present work deals with the ultrasonic veloeitbyd computation opf related parameters in bingsgesn of
Cumene with P-Xylene at temperatures 303K and308K.

MATERIALSAND METHODS

Solutions of different molality (m) were prepareat £ach binary system. The ultrasonic velocityhia tnixtures
was measured using a variable path fixed frequeitcgsonic interferometer working at 2 MHz frequegriittal
Enterprises, New Delhi). The accuracy of sound aiglovas +0.1 m3. The density and viscosity of the mixture
were measured using a specific gravity bottle (5 ard Ostwald’s viscometer (10 mL) respectivelye Htcuracy
in density measurement was +0.0001 kgand that in viscosity measurement was +0.001 nifism
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RESULTSAND DISCUSSION

Various acoustical parameters such as adiabatip@ssibility 8), Intermolecular free length (. molar volume
(V), viscous relaxation timg( and specific acoustical impedance (Z), were dated using the experimental data
of ultrasonic sound velocity, density and viscosifythe following equations (1-5).

B = 1% )
L; = kT(B)? )
z=9 ©)
T = 4/3pn (4)
Vm X]_Ml +X2M2/p (5)

Where M, M, are the molecular weights of the componentsmtite density of the mixture . %and % are mole
fraction of Cumene and P-Xylene respectively.

The experimental values of density and sound vldve been used to determing, 8, L and viscous relaxation
time ) for the system under study.The derived paramestr803K and 308K are reported in tables 1-2
respectively. The parameters,\3, L;, Z andt have been ploted against mole fraction of Cumenfigures 1-
5.Table-1 and -2 presents the smoothening coffisi@amd variations at 303K and 308K for the systamer
investigated.

The deviation of }, with mole fraction X of Cumene + P-Xylene at 308Kd 308K is represented in fig.-1. This
shows that This shows that theg, ¥re always —ve for all the studied temperaturefandny composition. Roux and
Denoyers(1987) suggested that i the resultant contribution from several oppasigtcts. These may be devided
arbitrary into three types, namely, physical, clehiand structural. Physical contributions, that apnspecific
interactions between the real species presenteimixture, contribute a positive ternm of,VThe chemical or
specific intermolecular interactions result in dwoe decrease, and these include charge trangferfoyces and
other complex forming interactions. This effectsftribbutes negative value of,V The structural contribution are
mostly negative and arises from several effectpedally from interstitial accomodation and changdsfree
volume.

The deviation of adiabatic compressibility for curaeand p-xylene system with temperature is recont¢ables 1
and2. The compressibility data over the entire amsitipn range are shown in fig.-B. increases with rise in
temperature but the magnitude of increase is vesg.| The intermolecular free length as shown ihetdh2
decreases with increase in concentration of p-xylevhich implies strong interactions between thengonents.L
values as shown in fig.-3 exhibit strong interagtidhe values of Lare suppported by the variationfoWwhich also
exhibit insignificant interactions in the systemooimene and p-xylene.

The deviation of acoustic impedance Z are founbe@ositive as shown in fig.-4. The effect of acréase in the
temperatures appears to increase the excess pesperiggesting the presence of specific moledntaractions.
As the temperature increases the valup ahd L1 become more negative and Z becomes positive rthisbe due
to thermal dissociation opf hetero aggregates quidi mixtures and more interstitial accomodation arfe
component in to another.The deviation of viscolexaion time ) are found to be negative as shown in fig.-5.
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Fig.-1:- Plot of V,, against X of Cumene with P-Xylene at
303K and 308K
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Fig.-2:- Plot of B against X of Cumene with P-Xylene
at 303K and 308K
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Fig.-3:- Plot of L; against X of Cumene with P-Xylene at
303K and 308K
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Fig.-4:- Plot of Z against X of Cumene with P-Xylene at
303K and 308K
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Fig.-5:- Plot of t against X of Cumene with
P-Xylene at 303K and 308K
Table 1. Cumene + P-Xylene at 303K
Mole of Densityp) Bx10 Molar 13 -
fraction of Kg/m® m /lsJec T,]\lxslrfz/ 10 Volume L Xn}O i X/;zd; T()s(elc?)
Cumene : me/N V,,, cn/mol 9 :
0.0000 852 1288] 1.227 7.0680 138.038 530.465) 1.0937 11.563
0.1041 885 1371] 1.198 6.0068 135.167 488.772 1.2133 9.593
0.2073 909 1395] 1.168 5.650b 131.746 474,298 1.2680 8.799
0.3095 929 1415] 1.053 5.3714 127.118 462.436 1.3145 7.544
0.4108 949 1436] 0984 5.1054 123.017 450.841] 1.3627 6.698
0.5112 976 1457] 00917 4.8228 119.037 438.185 1.4220 5.896
0.6107 997 1480] 0.873 4.5757 115.200 426.812 1.4755 5.338
0.7093 1013 1500 0.833 4.384p 111.497 417.804) 5519 4.869
0.8071 1043 1518] 0.81 41607 107.383 406.997] 2583 4.493
0.9040 1066 1530 0.78 4.007B 103.932 399.424 9.630 4.210
1.0000 1085 1553] 0.72% 3.8214 99.068 390.049) 1.6850 3.694

viscous relaxation time of Cumene + P-Xylene K0

Table 2. Cumene + P-Xylene at 308K

Mole fraction, Ultrasonic velocity, Adiabatic congssibility, Molar volume, Free length, Acousticalgedance and

Mole of fraction of D?(ZS/%@) u T,ljxslngz B leo V'\gﬁjer:e L x 10" Zx10 tx 107
Cumene m/sec. 2N V,, cr/mol m Kg/mPs (sec.)
0.0000 846 1275| 1.029 7.2712 138.244 538.035 1.0785 9.976
0.1041 878 1361 0.998 6.1450 132.423 509.530 1.2949 8.177
0.2073 903 1384| 0.980 5.7814 127.668 494.617, 1.2497 7.554
0.309¢ 91¢ 140€ | 0.93¢ | 5.510¢ 123.75¢ 479.76( 1.290" 6.862
0.4108 942 1428 0.874 5.2058 119.678 468.368 1.3451 6.083
0.5112 971 1451 0.853 4.891p 115.646 455.252 1.4089 5.563
0.6107 995 1473| 0.836 4.632p 111.843 429.430 1.4656 5.163
0.7093 1010 1494| 0.79] 4.4358 107.925 420.236 9.508 4.678
0.8071 1037 1514| 0.761 4.206P 105.411 409.250 0.570 4.372
0.9040 1061 1527|  0.743 4.042D 101.138 401.149 7.620 3.998
1.0000 1082 1550] 0.724  3.846pD 98.104 391.309 1.6771 3.712
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Mole fraction, Density, Ultrasonic velocity, Visats Adiabatic Compressibility, Molar Volume, Fréength,
Acoustical impedance and Viscous Relaxation tim€wiene + P-Xylene at 308K.
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