__f-: CARYAVART SHODH VIKAS PATRIKA ISSN NO.-2347-2944
RNITITLEDNO. UPHBILOAZ2  pp O~ 287-200 Vol.-9, No.-1I, Issues-10 YEAR- Dec -2018

Ultrasound Velocity, Density And Excess Parameters
Of Dimethyl Sulphoxide In Alcohols
1. DR. Shiv Nandan 2. Sarita Sharma
1. Associate Professor, 2 Rescarch Scholar, Department of Chemistry, N_D». College, Shikohabad, Firozabad (L.F.), India
Received- 04.11.2018, Revised- 06.11.2018, Accepied- 13.11.2018  E-mail:aaryvari200 3@ gmail.com

Abstract: Ultrasound velocity, density and viscosity in binary liguid mixtures of
dimethyl sulphoxide in ethanol, Iso-propanol and butanol have been determined at 303°K
over the entire composition range. From the measured parameters, isentropic
compressibility. Intermolecular free length available volume and their excess values have
been computed. The excess isentropic binary mixtures exhibit negative deviations while
excess viscosity and available volume exhibit position deviations from ideal behaviour
aver the entire mole fraction.

KeyWords: Ultrasound velocity, density, viscosity liquid mixtures, isentropic, binary mixtures, negative.

Ultrasound propagation parameters vield valuable information regarding the bahaviour of liquid binary systems
because intermolecular and mtermolecular association dipolar effect the compressibility of the system which in
tum produces comesponding our of aqueous solution the resulis to hydrogen bonded complex formation.
Rajendran [2] observed Ulirasound velocity, density and viscosity in the binary liquid mixures of n-hepiane
with n - propanol, Bopropanol, n - butanol and isobutanol over the entire range of mole fractions at a constant

temperature of 208.15"K. Jajoo et al [3] have attempted a quantitative study of the ultrasound veloeity in some
binary mixtures on the basis of collision factor theory and free length theory.

The present investigation deals with study of the excess sentropic compressibility (Bs), excess available
volume (V,), excess intermolecular free length (Lg and excess viscosity (nF) for the binary mixtures of dimethyl
sulphoxide (DMSO)” butanol, dimethyl sulphoxide (DMSO)" typical binary midures with a wide scope for
complexation through hydrogen bonding.

EXPERIMENTAL DETAILS:

All the liguids used in the present study have been distilled to remove impurities following standard
procedures. The purty of each sample was checked by comparing the measured densities of components with

those reported in the literature [4]. Ultrasound velocities were measured using single crystal ultrasound
mterferometer of 2MHz frequency and the data were accurate upto 02%. Densities of the mixtures have been
determined by using specific gravity bottle and electrical balance. The viscosities have been determined by
using Ostwald viscometer. The temperature was maintained by circulating water around liquid cell form a
thermostat controlled at 303°K.

The value of i, were calculated using the relation :
Bo=p . V"
Intermolecular free length (Ly has been calculated using the formula -
Le= K(pa)™"

where k is Jacobson's [5] constant. Available volume (V,) and its excess values have been calculated by using
the formula :

v, :V,[l-ij
Vr

VE=Vag,—(XVa +XVa,)
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where Va,Va, Va, are mean available volume of the misture and pure components | and 2 respectively and X,
X7 are mole fraction of components | and 2. Excess viscosity has been calculated by using the relation

0 =1, =( X+ Xp,)

where 1y and 1 are the viscosity of pure liquids 1 and 2. Excess isentropic compressibility (fi;) was calculated
using the relation

:B, = ﬁnq:l —(X“B_“ + Xzﬁsz]

where [, By, Boare the isentropic compressibilities of binary mixdure and the pure components | and 2.

Escess free length of the midure has calculated using the equation
E — —_

Where Ly and Lp are intermolecular free lengths of pure liquids 1 and 2.
RESULTS & DISCUSSION :

The values of Ultmsound velocity density, viscosity, available volume, isentropic compressibility,
intermolecular free length, and their excess parameters fi, Lyand r'|E are represented in Table (1-3). The excess
parameters V, mole fraction curves are also ploted in Fig. (1-3).

Mole Fraction (X1) of Di Methyl Sulphoxide (D.M.S.0.), Density Ultrasound Veloeity V, Viscosityy,
Available Volume V, kentropic Compressibility p,, Intermolecular free Length Ly and Excess Awvailable
Volume VE for the Binary Mixtures at 303°K.

Table 1:DMSO + Fthanol

X, v 1 v, e Iy vE
00000 0.7526 1162 1Lols 16.112 ad.60 06137 0.0000
w1415 08014 1208 1.043 15.469 5,50 0.5814 +1.0779
02919 0.8262 1254 1.070 14,506 T6.90 0.5313 +1.3270
03778 08436 1281 1.085 13.794 T2.20 0.5361 +1.4750
nAs19 08574 1306 1.098 12978 6530 0.5214 +1.4070
06226 0.9004 1356 L127 11182 &0.40 0.4903 +1.3260
DLED42 0.9618 1419 1152 §.452 21,60 0.4532 40,4270
n.o013 1.0236 1439 1165 7371 47.10 0.4330 40,3270
10000 10948 6,065 LIT6 £.065 42,60 04118 0.0000
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Table 2 : DMSO + lsopropanol
x v N Va B Le Ve
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Table 3 : DMS(} + n — Butanol
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As it can be seen from the tables that ultrasound velocity increases with increasing mole fraction of dimethyl
sulphoxide. The density also increases on increasing mole fraction of dimethy] sulphoxide. It is obivious that the
moles of dimethy] sulphoxide are so dense that their density is more in comparable to aleohol.

The occurrence of peaks of curves of the excess valies at mole fraction 05640 predicts the more interaction
between sulphoxide and alcoholic group of the alcohols through complex formation [6-9] either by Hydrogen
bond or by vander waal interaction forces. The existence of structurally different species in solution is also
reflected in the physical and thermodynamic parameters as well.

The varation on fi; with composition of ethanol, isopropane] and n = butanol is shown in Fig. | at 303°K.
When the systemtends to attain a closer packing at around 0.5640 mole fraction of dimethyl sulphoxide in the
different mixtures. The structural change is maxinum, hence peaks show maxma at this mole fraction.
Similarly the positive deviation in intermolecular free length also support the least interaction in n = butanol with
mele interaction in ethanol and isopropanol.

Fig. 3 shows the vanation of r[E drawn as a mole fraction of dimethyl sulphoxide at 303°K. The new
structural species in  solution formed by the imtermolecular forces causes the solution to possess less flow
capability and hence mcrease in viscosity. Less thick slight aleohols like ethanol and lesser proporntion of
isopropanol show the positive deviation hence more mteraction while group aleohol (butanol) less mteraction.

REFERENCES:

Subbarangaih, K., Murthy, NM. and G. Subdrahmanyan, Bull Chem Soc, Jpn, 54, 2200 {1981).
Rajendran, V., Ind. J. Pure and Appl Phys., 34, 5256 (1996).

Jajoo, SN, Adgainkar, C.5. and V.5. Deogaonkar, Acoustica, 46, 111{1980).

Jacobzon, B, Acta. Chem. Scand., 6, 1485 (1952).

Tummerimans, 1., The Physico-chemical Constants of Pure Organic Compounds CE Lsevier, New York
Fort, H.J. and W .H. Moore, Trans. Farad Soc, 61, 514 (1965).

Sastry, G.5. and M. Venkateswarlu, Curmr. Sci, 36, 602 & 655 (1967).

Prakash, O. and 5. Darbar, Acoust. Lett., 1, 38 (1988).

Vijayalakshmi, T.S. and PR Naidu, Ind. I. Pure & Appl Phys., 28, 215 (1990).

L0 P e

200 PIF3.007 ASVS Reg. No. AZM 561201314



