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ABSTRACT

Density, viscosity and ultrasonic velocities at various temperatures for organic ester Ethyl Oleate in pure and as
binary mixture with o-Chlorotoluene were measured at different mole fractions. The relationship among the derived
quantities adiabatic compressibility and intermolecular free length were calculated. The effect of mole fraction on
the velocity of 2M Hz frequent ultrasonic wave at 303.15K 308.15K, 313.15K and 318.15K is measured with
interferometer and presented in this paper.
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INTRODUCTION

Studies on liquid- liquid mixtures either binarigrnary or more has importance of its own in vasifields of con
temporal civilized societies like chemical enginegy food processing, preparation of cosmeticsympelr paints
and cleansing agents, petroleum, edible and ndneedil, preparation of bio diesel etc. Ultrasoniaves have their
extensive applications in various fields like nosidective tests for solids and liquids in medicadl @ngineering,
food processing, pharmaceutical, polymer and chalsjienetallurgical industries etc. It will be anvadtageous
tool if these two fields were combined for condaogtistudies on inter and intra particulate behavifitrasonic
investigations of binary mixtures have been takitege since decades by so many scholars undemusarzads like
acoustic, thermodynamic, molecular interactions etot of literature survey has been conductedaasof author’s
doctoral program and found some new compounds avitbbservation that there were no publicationstillv in
the field of ultrasonic studies on binary mixtuseith fatty acid ethyl ester (Z)-9-Octadecenoic A&ithyl Ester
The author has been carrying out the studies oarpinrganic liquid mixture of fatty acid ethyl est&)-9-
Octadecenoic Acid Ethyl Ester (here after calle&tdsy/| Oleate) with some selected alcohols (ethanol, butanol, is
propyl alcohol), amines (aniline, o-toluidine, midine), aromatic and halogenated aromatic hydiumas
(toluene, o-xylene, o-chlorotoluenes), carbonyl poonds (acetophenone, benzoldehyde, cyclohexaaodejome
esters as doctoral research work. In the presgmerpthe author submitting part of the studies as dffect of
temperature and concentration on ultrasonic veldel) of 2MHz wave in the pure and mixtures of two ariga
liquids Ethyl Oleate and o-Chlorotoluene at vasidemparatures 303.15K, 308.15K, 313.15K and 3X8.The
effect of temperature on density)( viscosity(n), Adiabatic compressibilityfs), Inter molecular free length_{)
and internal pressuré&l() were calculated. Results were tabulated anddlagions among the mentioned parameters
were represented as graphs.
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MATERIALSAND METHODES

Organic liquids Ethyl Oleate ¢gH330, 310.51g/mol) and o-Chlirotoluene (8,Cl, 126.586g/mol) of AR grade
were procured from Sigma-Aldrich with CAS no.111-%2nd 95-49-8 respectively. The densities andogisies of

the liquid compounds were measured with pyknomatet Ostwold viscometer pre calibrated with 3D watker
Millipore to nearest mg/ml. The time taken for flawf viscous fluid in Ostwold viscosity meter is rsaeed to a
nearest 0.01 sec. Borosilicate glassware, Japke i8himadzu electronic balance of sensitivily08€1gm and
constant temperature water bath of accura@ylk were used while conducting the experimehdHz ultrasonic

interferometer model nB-05 (S.N0.1314421) with least count of micrometer 0.001mm of Mittalt&mprises was
used for calculating velocities of sound waves alhthe tests were conducted as per ASTM standarckgures.

RESULTSAND DISCUSSION

Velocity of 2MHz ultrasonic wave in pure liquidserbities and viscosities of Ethyl Oleate and o-
Chlorotoluene were measured with pre calibrategriatometer, Pycknometer and viscosity meters rtivgdy to
nearest mg in the temperature range of 303.15KL.815K. The results were compared with availatédture and
shown in table.1. The velocities, densities and¢osgies of binary mixtures at other said tempeestuwvere also
measured. The derived quantities adiabatic comipiliys intermolecular free length and internalepsure also
were calculated and given in table.2. The graphsrole fraction of Ethyl Oleate Xvs velocity (U), densityp),
viscosity ), adiabatic compressibilityB4y), inter molecular free length {Land internal pressurél{ were drawn
and presented as Fig.1.

Table .1.Density, viscosity and velocity of pure compounds and comparison

Compound Te|r<np. Density(p) kg/m* Vlslc\l?r:lg(n) Velontz:/tg )
EXxp. Lit. EXp. Lit. Exp. Lit.

303.15 | 863.50 | 863.20[4] | 5.3101| 5.3094[4] | 1368.16 -

Ethyl Oleate 308.15| 859.34 | 859.50[4] | 4.7164| 4.7156[4] | 1340.78 -

313.15 | 855.62 | 855.80[4] | 4.2163| 4.2137[4]| 1324.00 -

318.15| 852.04 | 852.20[4] | 3.7820| 3.7876[4] | 1305.09 -
303.15 | 1072.76| 1072.46[10]] 0.8869| 0.885[6] | 1276.96| 1284[6]
308.15 | 1068.26| 1067.57[10]| 0.8086| 0.805[6] | 1265.90| 1266[6]
313.15| 1064.00| 1064.01[14]| 0.7351 - 1247.80| 1248[14]
318.15 | 1063.60 - 0.6902 - 1227.20 :

o-Chlorotolune

Table.2. Binary mixture of Ethyl Oleate + o-Cholorotoluene

Mole Velocity | Density | Viscosity Adiabatic Intermolecular | Internal
fraction | m/sec Kg/m® Nsm? | Compressibility freelength Pressure
X1 u e n 10Nt m? 10°m 10° N.m?
Bad Ly I
303.15K
0.0000 1276.96| 1072.76 0.8864 5.7166 4.9612 118.728
0.2831 1292.16| 1037.88 1.6241 5.7705 4.9845 186.7165
0.4967 1307.36] 1003.00 2.3613 5.8331 5.0115 26%.023
0.663¢ 1322.5¢ 968.1! 3.098¢ 5.905: 5.042:; 346.295-
0.797¢ 1337.7¢ 933.2¢ 3.835% 5.987¢ 5.077: 440.344.
0.9080 1352.96 898.38 4.5724 6.0809 5.1168 522.710
1.0000 1368.16 863.50 5.3101 6.1867 5.1611 6%6.87
308.15K
0.0000 1265.90] 1068.26 0.8086 5.8414 5.0634 108.581
0.2831 1278.38| 1033.44 1.4594 5.9209 5.0977 1771.526
0.496° 1290.8¢ 998.6: 2111 6.009¢ 5.135% 251.706!
0.6638 1303.34 963.80 2.7625 6.1079 5.1776 338.162
0.7979 1315.82 928.98 3.413¢ 6.2172 5.2237 424.421
0.9080 1328.30 894.1 4.0651 6.3385 5.2744 528.206
1.0000 1340.78 859.34 4.7164 6.4732 5.3302 638.619
313.15K
0.000( 1247.8( | 1064.0( 0.735! 6.036: 5.196: 106.661!
0.2831 1260.50] 1029.2}7 1.3153 6.1148 5.2300 174.975
0.4967 1273.20 994.54 1.8954 6.2027 5.2674 248.361
0.6638 1285.90 959.81 2.4757 6.3008 5.3089 322.338

179
www.scholar sresear chlibrary.com



Srilatha Manukondaand Venkateswar a Rao Battul

Der Pharma Chemica, 2014, 6 (5):178-181

0.7979 | 1298.60] 925.08  3.055( 6.4101 5.3548 408.389
0.9080 | 1311.30] 890.3%5  3.636] 6.5318 5.4054 508.611
1.0000 | 1324.00] 855.62  4.2163 6.6671 5.4611 610.§83
31815K
0.0000 [ 1227.20] 1063.6p  0.6901 6.2429 5.3344 105.853
0.2831 | 1240.18] 102834  1.205f 6.3225 5.3688 168.424
0.4967 | 1253.16] 993.08  1.720% 6.4120 5.4062 238.999
0.6638 | 1266.15] 957.82  2.236] 6.5124 5.4484 312.915
0.7979 | 1279.13] 92256  2.7514 6.6248 5.4952 398.§03
0.908( | 1292.1. | 887.3( | 3.266: 6.750: 5.547( 489.139i
1.0000 | 1305.09] 852.04  3.782( 6.8905 5.6043 590.392
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Fig.1.Graphs showing mole fraction X, VS velocity (v), density (p), viscosity (n), Adiabatic compressibility (Baq), I nter molecular free
length (L) and Internal pressure (IT;) for binary mixture Ethyl Oleate+o-Chlorotoluene

From the above values and graphs it is observadHhbavelocity of the 2MHz wave is increasing wilte increase
of mole fraction of Ethyl Oleate. The experimentalues are matching with previous literature as@néed in the
table.1.Velocity is decreasing with the temperatuwth in Ethyl Oleate and o-Chlorotoluene. Denaitg viscosity
are following the same trends. Adiabatic compréf#sitand intermolecular free length both are irasimg with
mole fraction of Ethyl Oleate and temperature. Shme trend that of velocity is observed in the ecdsaternal
pressure. Both are increasing with the increasmalé fraction of Ethyl Oleate. At all the temperatsi Velocity
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(V), Viscosity @), Adiabatic compressibilitypgy), Inter molecular free length {Land Internal pressurélf) are
increasing with the mole fraction of Ethyl Oleatbere as density] is decreasing.

CONCLUSION

The ultrasonic velocity, density and viscosity wareasured for a new organic compound Ethyl Oleataure and
in mixture with o-Chlorotoluene. Except the densiy the mentioned parameters are increasing vi¢hrhole
fraction of Ethyl Oleate. Acceptable interactiorms de expected as the adiabatic compressibilitycigasing with
the molefraction of Ethyl Oleate. Depending on th&ess parameters the exact molecular interactiansbe
estimated.
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