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Abstract ;

The physicochemical properties like ultrasonic velocities, viscosities and densities of binary
liquid mixtures of 2-propanol and 1-heptanol ith o-nitrotolune were reported at 303.15 and
313.15 K. The Excess molar volume V5, Isentropic compressibility(AKs) and viscosity
deviation (AC]) have been calculated. These values were fitted with Redlich —Kister type
polynomial equation. The results were interpreted in terms of molecular interaction between the
components of the mixtures.
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Introduction

The viscosity ,Density and Ultrasonic velocities measured find various application in
chararacterising the physico- chemical ‘properties of liquid mixtures ' and the study of
molecular interaction . The ultrasonic velocity 6'illi_quj§. is related to the binding forces between
atoms in the molecules . Ultrasonic velocity has beenalso employed in understanding the nature
of molecular interactions in pure liquid ?gnd?bf‘?mir}?mi;qures .The method studying the molecular
interaction from the knowledge of variation thermodyanamics parameters and their excess value
with composition gives an insight into the molecular process *” . The investigation regarding the
molecular association in organic binary mixtures having one alkanol group as one of the
components is of particular interest since 1- alkanol is highly polar and can associate with any
other group having some degree of polar attraction. O-nitrotolune is strongly associated due to

highly polar N=0 group.
In view of the importance mentioned , an attempt has been made to elucidate the
molecular interactions the mixture of O-nitrotolune with 2- propanol and 1 — heptanol

respectively at 303.15 and 315.15 K further in the excess values of some of associated ultrasonic
velocity , density and viscosity of mixture
Materials and Methods:

The chemicals O-nitrotolune with 2- propanol and 1-heptanol used were of analytical
grade (A.R) minimum assay of 99.9% obtained from s. d. fine chemicals India. Which are used
as such without further purification. The densities of pure components and binary mixtures
were measured by using a Bi-capillary pycnometer. The purities of the above chemicals were
checked density determination. The binary liquid mixtures of different known concentration were
prepared in stopper measuring flask. The weight of the sample was measured using electronic
digital balance with an accuracy of + 0.Img. The viscosity was measured usingubbelohde
viscometer (20ml) and the efflux time was determined using a digital clock to within + 0.015.
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The ultrasonic velocity (U) in liquid mixtures have been measured using an ultrasonic
interferometer (Mittal type, model F-81) working at 2 MHzfrequency The accuracy of sound
velocity was +0.1 ms™
Theory and Calculations:

Excess volumes of the mixtures have been calculated using density and mole fraction
data given by equation:

VE = (MiXi+MaXa)/piz -( MiX)) Ips - (MiX2) / pa (1)
Viscosity of Binary Mixtures is calculated by:
Inn =X Inm 1+ Xz, -(2)

The measured viscosities of the mixtures have been used to obtain deviation in Viscosity
parameters on the basis of linearity in following way,
Deviation in Viscosity of Binary Mixtures is calculated by :

A= Ni2-Xim-X2 12 ~(3)
Deviation in isentropic compressibility have been evaluated by using the equation
Aks-ks—(D) ks) + D ks ) ~(4)
where ks, ks and K are isentropic compressibility of liquid mixtures and @ is volume
fraction of pure i component in the mixture and is defined as
¢=(xi Vi) / (£ i Vi) ~(5)
where x; and V, are mole fraction and molar volume of ith component in the mixture
Results and Discussion

In pure state , the self association oﬁﬁl} d'ec]‘eascs with increasing chain length , when
alkanols mixed with o- nitrotolune then' there lS'leOﬂ between their individual functional
groups (-OH and -NO; ) . The presence of electron withdrawing group on benzene ring
decreases electron densities. The polarity of alkanbls is less hence there is degress of self
association is less an compare to nitrotolune”,

The experimental values of density , viscosity and ultrasonic velocity and value of excess
volume , viscosity deviation and deviation in isentropic compatibility parameter for the two
binary liquid system at 303.15 and 313.15 are given table | and 2,

The excess volume and viscosity deviation are negative over the entire mole fraction of
alkanol 303.15 and 313.15 K temperature,

The excess of parameter of particular mole fraction of alkanols becomes less negative with
increases of temperature, The negative value may be attributed to existence of dispersion and
dipolar foroes between unlike molecules and related to the differences in size and shape of
molecules '

The magnhudc of An and AKs, the sign and the extent of deviation of these properties
from ideality depends on the strength of interaction between unlike molecules, According to
Fort etal. the excess viscosity gives the strength of the molar interaction between in molecules .

It is found that for the solution a good agreement was found in between Redlich -Kister
parameters the solution of the fifth degree polynomial obtained with V* , An and AKs .

The measurement of viscosity in binary mixture vield some reliable in the study of
molecular interaction from the given table it shows that the value of excess viscosity and
deviation in isentropic compressibility decreases with increases in concentration of alkanols but
however it found 10 increases with elevation of temperature.
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Conclusion

The experimental data of ultrasonic velocity, density and viscosity are reported by
binary mixture of 2- propanol and 1- heptanol with O-nirotolune over entire range of mole
fraction at 303.15 and 313015 K calculated viscosity deviation , excess molar volume and the
change with isentropic compressibility are fitted with Redlich ~Kister type polynomlial equation ,
Very large negative deviation are observed for the both the investigated system. This reveals the

existence of molecular interaction in the binary mixtures .

greater molar interaction exist in binary mixtures.
Table.1. Values of densities,viscosities,ultrasonic velocity,Excess molar volumes and Deviation
in viscocity and deviation in isentropic compressibility for binary system of 2-propanol and O-

nitrotolune at 303.15 and 313.15 K.

The present investigation shown that

TempK | X, P 010° U (M ] VEX10%m" | ADXI0(K | Aksx10"
(gm (Nsm?) | S mole) 2 m's'y [N
fem®) e

0.0000 | 0.77910 | 1.79040 | 1361.6 | 0.0000 0,000 0.00
0.0466 | 0.80380 | 1.63390 | 1383.6 [-0.5112 -15.481 -13.09
0.0991 | 0.83140 | 1.48030 | 1393.2 |[-0.7948 -30.630  [-8.82
0.1583 | 0.86370 | 1.43900 | 1433.8 |-1.6218 -34.522 -30.79
0.2270 | 0.89000 | 1.36380 | 1484.0 | -1.6993 -41.765 46,68

303.15 | 0.3049 | 0.92680 | 1.36190 | 1598.5 |-2.7114 41,642 | -95.98
0.3972 [ 0.96420 | 1.34260 [.1642.6 | -3.6042 -43.201 02,18
0.5058 | 1.01510 | 1.33430°[1655.5 | -5.6897 -43.595 -73.01
0.6375 | 1.02490 | 1.32830 "] 1663:8" [+3.5259 -43.665 -32.50
0.7980 | 1.04430 | 1.31450 |1692.1 [=19550  [-44.400 [-006
1.0000 | 1.06470 | 1.75020(1831.2" |.0.0000 0.000 0,00
0.0000 | 0.77060 | 1.40180 | 1316.1 | 0.0000 0.000 0,00
0.0466 | 0.79680 | 1.29130 | 1348.8 | -0.0461 -10.639 | -28.66
0.0991 |0.82240 | 1.20480 | 13833 |0.1460  |-18.809 |.50.17
0.1583 | 0.85450 | 1.17870 | 14509 |-0.1340 20879 | .04.65
0.2270 | 0.88070 | 1.14140 | 1454.3 | 0.4319 -23.982  [-75.60

313,15 | 0.3049 |0.91700 | 1.13770 | 14663 | 0.1706 23640 | -6495
0.3972 | 0.95660 | 1.13700 | 1533.3 | -0.1007 -22.868 8343
0.5058 | 1.00500 | 1.12560 | 1552.4 | -0.9664 -23.016 | -67.78
0.6375 | 1.01360 | 1,11620 | 1567.9 | 2.6008 -22.754 | -27.40
0.7980 | 1.04450 | 1.10400 | 1618.6 | 4.4192 -22.508 | -7.02
1.0000 | 1.13740 | 1.31050 [ 1682.4 | 0.0000 0.000 0.00

“Table.2. Values of densities,vi viscosities,ultrasonic velocity,Excess molar volumes and Deviation
in viscocity and deviation in isentropic compressibility for binary system of 1- ~heptanol and O-

nitrotolune al 303.15 and 3I3 IS K.

| TempK | X, P 01t Ju M| ViI0%m [a x10"(Kg | Aksx10"
(gm (Nsm?) [ s /mole) m's") (m*N"Y
fem’) ot | e S A gllin,
0.0000 | 061720 [ 496600 | 15532 | 0.0000 0000 oo
00863 | 084000 | 429940 | 13969 [20013 | .a89s7 s
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L 01780 | 0867% 37150 [ 15988 [-16770 | 4887 13147
r 02662 | 089560 | 325850 16103 | .26%87 | 45195 IR

03609 | 093120 | 281730 | 16209 | 44593 | 9% 862 4615

303.15 | 04585 | 095240 | 254040 | 16629 | -3.9656 55165 063 |
0.5599 | 1.01060 187810 | 16654 | -8.1137 -128.787 619 |
0.6640 | 107640 | 218920 | 16793 | -12.4328 £64.201 -78.89
0.7716 | 1.08150 1.89450 | 17054 | -9.4805 -59.069 | 73,11
0.8841 | 1.09250 1.83760 1710.4 -7.0519 -28.581 | 59.66
1.0000 | 1.06470 1.75020 | 16312 | 0.0000 0.000 0.00
0.0000 | 0.81040 | 3.78360 | 1533.1 | 0.0000 0.000 0.00 |
0.0863 | 0.84170 | 3.35190 | 15830 |-1.2156 -21.865 3517 |
0.1750 | 0.86000 3.90990 | 15938 | -0.0159 55.872 | -34.84 '
0.2662 | 0.88760 2.60070 1597.0 0.1176 -52.494 | -33.19 |
0.3609 | 092290 | 233380 | 1601.2 | -1.0560 -55.764 | 3340 |

313.15 | 04585 | 0.94410 | 2.15370 | 1610.7 | 0.3236 -49.636 | -27.62 '
0.5599 | 1.00190 1.57640 | 1617.1 | -2.9310 -82.289 -32.56
0.6640 | 1.06690 1.86020 | 1640.1 | -6.2920 -28.164 42.77
0.7716 | 1.07210 1.68460 | 16465 | -2.3289 -19.114 22.44
0.8841 | 1.08320 1.58260 | 1650.7 | 1.1456 -1.491 0.79
1.0000 | 1.13740 131050 | 1682.4 | 0.0000 0.000 0.00
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