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Abstract ; °

The ultrasonic velocities, Viscosities and densities of binary liguid system of 2-Butanol and isodecanol 4, () mi
nitrotolune have been observed at 298.15 and 308.15 K over entire range of composition. The observed value viere ,, | i
to compute the excess molar volume , deviation in viscosity and isotropic compressibility. The result was interproge i, ex
intermolecular interaction between solution with solvent. w

Key Words : Ultrasonic velocity, Density, Viscosity, Excess molar volume, viscosity deviation, Isentropy, M

Compressibility..

Introduction :

The studies of ultrasonic velocity, Viscosity and
density are being increasingly used as tools for
investigation of properties of pure component and the
nature of intermolecular interaction between the binary
liquid mixtures constituents.

Earlier we have studied the ultrasonic velocity ,
density and viscosity of some alkanols with different
solvent (1-3). The experimental investigation of excess
thermodynamic propertics of industrially significant
liquid mixtures .

In presence studied measurement of density,
visocity and ultrasonic velocities of 2 binary liquid
mixtures of 2- Butanol and Isodecanol | with O
Nitrotolune as a organic solvent have been observed at
two temperatures 298.15 and 308,15 K

The study of ultrasonic velocity, density and
viscosity measurement arc widely used in characterising
the phsico- chemical propertics The alcohols are
strongly self associated liquid with three dimensional
network  of  hydrogen  bond ' The investigation
regarding the molecular association in organic binary
mixture having one of the alkanol group. Since alkanol
group is highly polar and can be association with any

other group having some degree of polar attraction

Experimental :

The chemicals used are of AR, grade with
minimum assay of 99.9 % obtained from Sigma Aldrich
or «. d fine chemicals Indin. Bicapillury pycnometer
(10ml) was used 10 mensurod densities. An artight
stopper bottles were used 10 prepare and store the binary
hguid mmixtures of different known concentrations. The

of
ch
shimatzu electronic digital balance (4 0.1mg ) was g 17
to measured weights of the samples. The Ubbelohd ™

viscometer (20ml) was used to measure the vivcost,
The efflux time was determined using a digital clock i cf
within £0.015 sec. The ultrasonic velocitics (1) & ¥
liquid mixtures were measured using an ultrason 2
interferometer (Mittal, F-81, 2 MHz, £0.1 ms ) ‘I:
Theory and Calculation : |
Following equations been used 1o calculaw y]
different parameters in binary solutions, (_’
a) The molar excess volume ?;

VE = MiXutMaXy MKy MiX; ()

Pz Py P2

b) The viscosity deviation i
Inny, = X;Inn; + X;Inn;, (2) ¥

A =Nz =Xy — Xy my (3) b

¢) Deviation in isentropic compressibility Y

Akg = ks — @ kg; — Dks; () *

Where ks;, kg and kg are isentropic compressibility F

of liquid mixtures and @ is volume fraction of pure 1 '
component in the mixture and is defined as

(XI Vi) |
B —————— F
¢ X1 Vi) (&) I

Where x; and V, are mole fraction and molz
volume of i™ component in the mixture

Result and Discussion :

The experimental values of density (p) viscosity (1
ultrasonic velocity (U), Excess volume (V'), viscosty
deviations  and  (An), deviaion om  isentropk
compressibility (Aky) for binary Systems of 2-Butano
and Isodecanal (1) with o-nitro toluene (2) at 29% |5k
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w are agminst mole frachion of sllanole w
' ; In studiod work the excess molar
#(\"} values have boen observed nepmtive which
m strong molecular mteraction between  the
anlike moleculex”. Generally when two solvents are
mixed the molecular interaction  held will be depend
wpon the type and nature of molecules. The positive
exoess volumes attribute structure breaking mteractions
while negative excess volumes attribute structure
The observed V' values may be analysed in terms
of several effects which may be categorised as physical,
chemical and geometrical contributions '* The physical
imteractions compromise mainly dispersion forces and
non specific physical interaction giving positive
contribution. The chemical interaction involves the
charge transfer complexes, resulting in contraction of
volume, geometrical or structural contribution arising
from the geometrical fitting of one component into
other * The negative, viscosity deviation and deviation
in isentropic compressibility may be attributed to
existence of dispersion dipole forces between unlike
molecules and related to the difference in size and shape
of molecules *, Increase of temperature disturbs hetero
and homo association of molecules which increase the
fluidity of the liquid. The values of viscosity deviation
are more negative for Isodecanol which provides
additional evidences for existence of interaction of
weak magnitude like dipole —induced dipole type
between components of liquid”’. The magnitude of
viscosity  deviation and  deviation  isentropic
compressibility the sign and extent of deviation of these
properties from idealist depends upon the strength of
interaction between unlike molecules. According to fort
et. al. the excess viscosity gives the molecular
interaction between interacting molecules. For the
system where dispersion, induction and dipolar forces
which are operated by values of excess viscosity are
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Conclusion :
The cxpenmental data of dense

ultrasonic velooty are reported for bamary
2-Butanol and leodecanol with O-mitro toluen
entire range of mole fractions at 798 15K and 08 15K
Calculated. viscossty devaton, cxcess molar volume
and deviation in isentropic compressibihity shows large
negative deviations for most investigated bwnary system
This reveals the exisience of molecular mteraction »
binary system. The present inveshigation shows that
greater molecular mteraction exist in Isodecanol and O-
nitrotolune binary muxtre which may be duc w
presence of more carbon

Butanol.

carbon linkage than
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Table 1: Values of deasity (p) visconity (n) sltcasonic mmxmmm

WMM&MMG‘MH)MM# _;__ . 2

-
Temp. (K) 5 p (pmcem’s NIV e’y U s’y :,,,, d
91590 DAO2I0 29570 1451.0 000059 0o
0115 033149 23715 14635 .57 S1A1
01192 055680 Z 1T 15007 -1 A0 'ﬂ,ﬁg P
0.1%%1 059150 1.574%0 15173 27197 B T4
02651 052200 153536 156512 34057 #4390 | 4427
298,15 03514 093510 1.55420 16250 20673 104 054 4183
04450 0.55%70 163970 1650.5 4552 S 641 42
05579 1.012% K72 17007 45311 71514 3413
06540 104240 151276 17143 44814 -T4.106 164
0%293 105410 143650 17305 22514 45, 230 6
1 0% 1065720 19755 19320 00006 .00 2506
0.0 079350 209760 Lol Q7 0,000 s
00545 082266 1.75559 14425 05627 31 A1% 579.1 i
01192 05478 157690 14560 3778 46256 5564 '
01551 025260 =777 15005 27343 49,704 w2
02651 051250 143760 1520% 3AII4 53,03 4737
308,15 03514 0 92440 (K277 15455 21280 56,607 91
04430 05755 132270 15555 o7 -35.5% 4206
05579 1 80320 1.3330 1665 4 45158 S2114 199 4
0 6420 16420 124530 1662 EX777) -S1435 3442
05293 165430 11455 16723 33319 -54 565 3392
1 i 757 166 17192 00004 0000 319.1
Table 2 : Values of deasity (p) viscosaty (1) eltrasonsc velocity (U), Excess volume (V7), viscosity deviations and (An), deviation on
meMMSy‘mdw{jmow)lm 15K and 30%.15K .
Temp. (K) . p (e’ e e’y | U sY ";:f;‘:', aids ":‘l""' e
0 000 0857% 12 500620 15645 0.0000 0000 Y
0.1162 0 BhiAss 10.73480 16292 -1.145% 10 156 274
0225 09110 | Ra27%0 16492 -3 4823 172837 4033
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s 0.5345 0 92540 | 167200 16k 7 52620 31m b2
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 Figure 1.

{a) v aguindt mole fraction for 2 Smensl snd ' —
Isodocanol with Okaitrotolune w 20K 15 K

) Ultrasomic velooity againgt mole finction for
2-Butanol and Isodecansl with O-itratolune
M29R 1S K

(&) Anagainst mole fraction for 2-Butanol and
Isadecanol with O-mitrololune af 208 15 K

(d) AKsagunst mole fraction for 2-Butanol and
Isodecanol with O-nitrotolune at 29815 K
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