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ABSTRACT

The Ultrasonic velocity (U) and density) (for binary mixture of dimethyl acetamide (DAMQ)daacetone at
frequencies 2MbK 4MHz, 6MH and 8MH; have been measured at a constant temperatur€.308se data are
used to evaluate the ultrasonic parameters suchdisbatic compressibility (& intermolecular free length {L
acoustic Impedance (Z), molar volume,XVRao’s constant(R), Wada's constant(B), ava#dakblume (}),
Lennard Jones potential repulsive term exponent(rglative association(R,interaction parameteryj for the
liquid mixture.The excess values of some paramedeesalso computed and interpreted to elucidatertiolecular
interaction in the liquid mixture.

Key words: Binary mixture, Rao’s constant, Wada’'s constanajlable volume, interaction parameter.

INTRODUCTION

The ultrasonic velocity of a liquid is related teetbinding forces between atoms or molecules. &t velocities
have been adequately employed in understandingnahee of molecular interaction in pure liquidsndny and
ternary mixture [1-5].The investigation regardirg tstudy of molecular interaction in binary liquidxture with
dimethyl acetamide (DMAC) and acetone as the compisnis of particular interest, since DMAC is aalgy
aprotic solvent with high boiling point and gooctimal and chemical stability. It Is used in industnd medicine.
It is also used as solvent for the production ofylae fibres, elasthane fibres, polymide resins aratious
pharmaceuticals. It is an excellent proton donowali as proton acceptor and hence it is stronglyoeiated
through intermolecular hydrogen bond. It is highbluble in a variety of polar and non-polar solgeahd readily
suitable to explore solute solvent interactions.ethoe is also an important solvent used in industng
pharmaceuticals.

Owing to these considerations, an attempt has bemae to explain the molecular interaction in binhgyid
mixture of dimethyl acetamide (DMAC) and acetone different frequencies at constant temperature
308K.Departure from linearity in the velocity vessaoncentration in liquid mixture of DMAC is takexs an
indication of the existence of interaction betwelifferent liquid molecules [6-21]. The physiochealiproperties

of liquid mixture can be studied by the non-lin@ariation of ultrasonic velocity and other ultrasoparameters
with structural changes occurring in a liquid ahd liquid mixture.

MATERIALS AND METHODS

The liquid mixtures of various concentrations inlenfsaction were prepared by taking chemicals @lgical grade
(E Merck) which were used as such without furtherifization. Liquid mixtures of different mole frdons were
prepared on concentration scale with a precisi@Q@Lg using an electronic digital balance. Dersitié liquid
mixtures were determined by a specific gravity leotff 10ml capacity. The ultrasonic velocity wasasared by a
single crystal interferometer( M-82S) with a higagdee of accuracy operating at different frequesftiHz to
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8MHz).An electronically operated constant tempeaeatwater bath is used to circulate water through dbuble
walled measuring cell made up of steel containirgexperimental liquid mixture at the desired terapee.

THEORY

The ultrasonic parameters such as adiabatic cosipilay (K), intermolecular free length (L. acoustic Impedance
(2), molar volume (V) and available volume (¥ have been calculated using the experimental ftata the
following relations.

K= (Up)™ 1)
L= k (Ko™ 2
Z=pU 3)
Vi = Mlp 4)
Va=(M/p) [1-(U/ U,)] (5)

Where k is a temperature dependent constant, Neiswlecular mass of the liquid mixture ang=1600 m/s.

The excess values of the above ultrasonic paragietee been calculated from the following relations

AF = Acp— ( XA + XHA5) (6)
Where X and X% are mole fractions of DMAC and acetone respectiaglg A is any ultrasonic parameter.

Molar sound velocity(R), molar compressibility (B)ennard Jones potential repulsive term exponentréative
association (R and interaction parametey) have been calculated from the following relations

R= (Mlp) U3 @)
B= (M/p) (K9 )
n= (6 Vin/ Vo) - 13 )
Ra= (p / po) (U U) 10§
% = (UUigea)® -1 (11)

Wherepgand U are densitandultrasonic velocity of DMAC respectively.

Theideal mixing velocity Yea is given by

Uideal = X1U1+XoU; (12)
RESULTS AND DISCUSSION

The experimental values of density and ultrasorioaity at 308K for pure liquids and binary liquitixture were
used to calculate various acoustical parametergtendelevant data are presented in Tables 1 tod9dasplayed
graphically in Figures 1 to 18 for frequencies 2MHAkIHz, 6MHz and 8MHz.

Table-1 shows that densipyand ultrasonic velocity U increase with the inse&n mole fraction of DMAC (Fig-1
and Fig-2). The increase in ultrasonic velocityhathie increase in concentration of DMAC at a patéicfrequency
may be due to the structural changes occurrindhénktinary mixture resulting in the increase in iimtelecular
forces. The variations of adiabatic compressibHis; intermolecular free length L. molar volume Y, and acoustic
impedance Z with the increase in mole fraction MAXL are presented in Tables-2 and 3 and shown gralphin
figures-3 to 6. The decrease in adiabatic com#isgiand intermolecular free length while oppesirend in
acoustic impedance and molar volume with the irsiréa concentration of DMAC reveal the presencepecific
interactions between the components in the biriguyd mixture [22].
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These are in agreement with the Eyring Kincaid rhéatesound propagation [23].According to which thigrasonic
velocity must increase if the intermolecular freadth decreases in the liquid mixture and vice atetherefore,
intermolecular free length is one of the predoniitafactors for deciding the nature of variation ulrasonic
parameters in the liquid mixture. The decrease nitermolecular free length leads to decrease inbatia
compressibility as the concentration of DMAC in@esiin the binary liquid mixture. The decreasetarmolecular
free length also results in increase in ultraseelocity,density and acoustic impedance.

Table-1-Values of density and ultrasonic velocity 308K

Mole Fraction| =\~ U ms?
X1 Xz P9 2MHz |4MHz |6MHz [8MHz
0 1 764 1140 1128 1116 1104
0.081| 0.918| 776 1162 1150 113y 1126
0.164| 0.835| 789 1184| 1172 1158 1148
0.299( 0.7 811 1240 1228 1212 1200
0.395| 0.604| 826 1258| 1248 1236 1224
0.494| 0.505| 842 1293| 1284 1272 1256
0.598| 0.401| 859 1333| 1320 1308 1296
0.705| 0.294| 876 1358| 1344 133b 1324
0.819| 0.18 895 140 1392 1368 1360
1 0 925 1488 1472 1464 1440
924 / 1500
904 / 1450 /(
884 1400
o0
gn 864 - 1350 - 7
¥ 844 £ 1300
£ —B—4MHz
a 824 S 1250
6MHz
804 1200
784 - 1150 8MHz
764 ' ' ' 1100 : : .
0 0.5 1 1.5 0 0.5 1 15
Mole Fraction of DMAC(X,) Mole Fraction of DMAC(X,)
Fig-1: Variation of p Versus % Fig-2: Variation of U VersuX;

Table-2-Values of adiabatic compressibility and fre length at 308K

Mole Fraction K x10% m?N*? Lx10* m

X1 X, 2MHz 4AMHz 6MHz 8MHz 2MHz | 4AMHz | 6MHz | 8MHz

1 1 10.0715| 10.2869 10.5094 10.73P1 0.6353 0.64216490| 0.656
0.081| 0.918 9.5439 9.7441 9.9682 10.1639 0.6[184 249.6 0.632 0.6382
0.164 | 0.835 9.041 9.2271 9.4516 9.6169 0.6019 0.608.6154| 0.6208

0.299 0.7 8.0192 8.1767 8.394 8.5628 0.5669 0.5720.58 0.5858
0.395 | 0.604| 7.6499 7.773 7.924 8.0805 0.5537 0.558.5635| 0.569
0.494 | 0.505| 7.1038 7.2037 7.340 7.5285 0.5B35 78.530.5423| 0.5493
0.598 | 0.401| 6.5515 6.6812 6.804 6.931 0.5]124 @.510.5222| 0.527
0.705| 0.294 6.19 6.3197 6.405 6.512 0.498 0.5035066 | 0.5108
0.819| 0.18 5.652 5.7663 5.970 6.0408 0.4759 0.480#4891| 0.492

1 0 4.8826 4.9893 5.044 52135  0.4423 0.4468 0.44964571

ESLYISINIEY

Table-3 and Fig-7 show that available volume desgsawith the increase in mole fraction of DMAC. Azble
volume is a direct measure of compactness andgitresf bonding between the molecules of the ligmicture
[24].The decrease in,V is due to net packing of molecules inside thalskhich may be formed by complexation
between unlike molecules through hydrogen bondirthé binary liquid mixture.
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Table-3-Values of molar volume, acoustic impedanand available volume at 308K

Mole Fraction Vi Zx10° Kgm?s? V.m’mol?
X1 X3 m*mol? | 2MHz 4MHz 6MHz 8MHz | 2MHz | 4MHz | 6MHz | 8MHz
0 1 0.076 8.7096 8.6179 8.526p 8.4345 0.0218 0.0204229| 0.0235
0.081 | 0.918 0.0778 9.0171 8.924 8.82B81 8.7377 6.020.0221| 0.0228 0.0233
0.164 | 0.835 0.0795 9.3417 9.247 9.1366 9.0877 6.020.0212| 0.0219 0.0224
0.299 0.7 0.0822 10.0564 9.959 9.8293 9.782 0.0184191| 0.0199 0.020%
0.395| 0.604 0.0841 10.391 10.3084 10.2093 10.110D179| 0.0185] 0.0191 0.0197
0.494 | 0.505 0.0859 10.887 10.8112 10.7102 10.575916@| 0.0169] 0.017¢ 0.0184
0.598 | 0.401 0.0877 11.4504 11.3388 11.2357 11.1300146| 0.0153] 0.016 0.0166
0.705| 0.294| 0.0896 11.89¢ 11.7784 11.6946 11.598D136| 0.0143] 0.0148 0.0154
0.819 0.18 0.0914 12.5837 12.4584 12.2436 12.1720110/ 0.0118] 0.0132 0.0137
1 0 0.0941 13.764 13.61¢ 13.54P2 13.32 0.0065 0.q00=079| 0.0094
10.8826 0.6423 B\
9.8826 ——2MH:z
o 0.5923 -
% 8.8826 E ——4MHz
96 7.8826 % 0.5423 \
S % 6MHz
X, 6.8826
< 0.4923
== 8MHz
5.8826
0.4423 . v )
4.8826 T L )
0 0.5 1 15
0 0.5 1 1.5
Mole Fraction of DMAC(X Mole Fraction of DMAC(X ;)
Fig-3: Variation of K5 Versus % Fig-4:Variation of L Versus X
0.091 134
5 12.4
e iy =——2MHz
mE 0.086 Ng 11.4
o —li—4MHz
<= X 10.4
0.081 S 6MHz
X 94
N == 8MHz
0.076 T T ) 8.4 ™ r r )
0 0.5 1 1.5 0 0.5 1 1.5
Mole Fraction of DMAC(X ;) Mole Fraction of DMAC(X ;)
Fig-5: Variation of V. Versus X Fig-6:Variath of Z Versus X

The ultrasonic velocity decreases at a particataicentration of DMAC with the increase in frequgritom
2MHz, to 8MHz. This decrease in ultrasonic velodgyperhaps due to the decrease in molecular tterain the
binary liquid mixture with the increase in frequgn€onsequently, adiabatic compressibility, intelecalar free
length and available volume increase and the aicoimpedance decreases with the increase in fregufar a
particular mole fraction of DMAC.
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Fig-7: Variation of V, Versus X

In order to know the nature of interactions betwvéee component molecules of the ternary liquidtore, it is
better to discuss the same in terms of the excesmmeters rather than their actual values. It iswdothat the
dispersive forces are responsible for weak intemadietween unlike molecules. This leads to posiéxcess values
of adiabatic compressibility, intermolecular fremd¢ith, molar volume, available volume and negatixeess values
of velocity and acoustic impedance. The attracfimees are responsible for strong interaction betwanlike
molecules. This leads to negative excess valueadi@batic compressibility, intermolecular free ldgngmolar
volume and available volume and positive excessieglof velocity and acoustic impedance. Non idieplid
mixture show considerable deviation from lineafitym their physical properties with respect to mivlction and
these have been interpreted as the presence o$tootty and weak interactions.

Table-4 and Figure-8 show that the values of exceksity UF are negative for the entire range of concentratfon
DMAC for all frequencies. The negative values df iddicate the presence dispersive forces betwedikeun
molecules in the binary liquid mixture.

The values of I are negative (Table-5 and Figure-9) for the whalege of mole fraction of DMAC for all
frequencies. The negative value of Ks associated with a structure forming tendencytha positive value is
associated with a structure breaking tendency dinretero-molecular interaction between the compomertecules
of liquid mixture [25]. In the present investigatidhe negative values of Kpredict the existence of strong
molecular interactions in the binary liquid mixture

Table-4-Excess values of velocity at 308K

Mole Fraction UE ms?
X1 X2 2MHz 4AMHz 6MHz 8MHz
0 1 0 0 0 0

0.081 | 0.918] -5.048 -4.736 -6.07p -4.112
0.164 | 0.835] -11.932 -11.932 -13.9%6 -10
0.299 0.7 -2.912 -1.728 -9.036 -3.36
0.395| 0.604| -18.326¢ -14.75 -16.344 -11.416
0.494 | 0.505| -16.772 -12.80 -14.796  -12.88
0.598 | 0.401| -13.964 -12.58 -14.988  -7.824
0.705| 0.294 -26.2 -25.39 -25.234  -15.7[76
0.819| 0.18| -17.874 -16.60 -31.896  -18.08

1 0 0 0 0 0

O[O0

Table-6 and Figure-10 show that the values ;6fare negative for the whole range of compositioDbfAC for
frequencies 2MHz, 4MHz, 6MHz and 8MHz. The positivalues of excess free length are attributed to the
dispersive forces and the negative excess valueg afe due to charge transfer and formation of hyeindgpnd. In

the present study the negative excess values @idragth L predict the existence of strong molecular intéoast

in the binary liquid mixture due to charge transfed formation of hydrogen bond.

The values of excess molar volumgf\Vare positive for the entire range of compositiérDMAC (Table-6 and
Figure-11). The values of excess molar volume afkiénced by (i) the loss of dipolar associatiord ghe
difference in size and shape (ii) dipole-dipole dible-induced dipole interactions or charge tfansomplexation
between the unlike molecules. The former effecddeto expansion of volume and the latter effectideto
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contraction of volume. In the present investigatiba positive values of )\ are favourable for the former effect
which accounts for the loss of dipolar associatind the difference in size and shape in the biligud mixture.

Table-5-Excess values of adiabatic compressibilignd free length at 308K

Mole Fraction KEx10% m?N? L{Ex10% m
X1 Xz 2MHz 4AMHz 6MHz 8MHz 2MHz 4AMHz 6MHz 8MHz
0 1 0 0 0 0 0 0 0 0

0.081 | 0.918] -0.0972 -0.103
0.164 | 0.835| -0.1694 -0.180
0.299 0.7 -0.4904 -0.515
0.395| 0.604| -0.3619 -0.410

-0.08Y9 -0.1167 -0.0p66.0006| -0.0001 -0.001
-0.1509 -0.2052  -0.0010.0012| -0.0002 -0.0018
-0.4706  -0.5133 -0.01 0105 | -0.0087 -0.01
-0.41%2 -0.4652 -0.0p4©.0061| -0.0059 -0.007FY
0.494 | 0.505| -0.3943 -0.455 -0.4587 -0.4701 -0.0p50.0076| -0.0075 -0.007f
0.598 | 0.401| -0.4068 -0.427 -0.4261 -0.4929 -0.0p6@.0071| -0.0068 -0.0098
0.705| 0.294| -0.2132 -0.223 -0.2405 -0.3207 -0.0pGH5.0004| -0.0011 -0.0042
0.819| 0.18| -0.159¢ -0.171p -0.0522 -0.162 -0.0006.0007| -0.0033 -0.0008

1 0 0 0 0 0 0 0 0 0

BIOTO[OTW[W

Table-6-Excess Values of molar volume and acoustimpedance and available volume at 308K

Mole Fraction VoE ZEx10° Kgm?s? V£ m*mol®
X1 X3 m®mol? | 2MHz 4AMHz 6MHz 8MHz 2MHz | 4AMHz | 6MHz | 8MHz
0 1 0 0 0 0 0 0 0 0 0

-0.0901 -0.1 -0.084 (@200 0.0009| 0.0011 0.000
-0.1819 -0.2035 -0.1p950013| 0.0012] 0.0014 0.001
-0.1447  -0.192  -0.1%47 0X1Qg 0.0011] 0.0015 0.001
-0.2751  -0.2895 -0.24560021 | 0.002 | 0.002]1 0.001

0.081 | 0.918] 0.0004| -0.093
0.164 | 0.835| 0.0006] -0.188
0.299 0.7 0.0008| -0.155
0.395 | 0.604 0.001 -0.306

[T o ©

BICNIEIRIERIEE

0.494 | 0.505 0.001 -0.310F  -0.2671 -0.2852 -0.263900Z1 | 0.0018| 0.0021 0.0018
0.598 | 0.401 0.0009 -0.272 -0.2592 -0.2814 -0.21490019| 0.0018 0.002 0.0015
0.705 | 0.294| 0.0009| -0.38983 -0.3594 -0.3592 -0.2fZ10025| 0.0024] 0.0024 0.0018
0.819 0.18 0.0007 -0.265 -0.2443 -0.3815 -0.255200¥¥ | 0.0016] 0.002¢ 0.0017
1 0 0 0 0 0 0 0 0 0 0
1 1
15 1.5
——2MHz
=——2MHz .
——————— y == 4MHz
—B—4MHz «é
o
6MHz Fé, 6MHz
== 8MHz X
x“’ == 8MH:z
-35 0.6
Mole Fraction of DMAC(X ;) ' Mole Fraction of DMAC(X ;)
Fig-8: Variation of V., Versus % Fig-9: Vation of K& Versus %

The values of Z are negative for the entire composition range MAT (Table-6 and Fig-12) for frequencies
2MHz, 4MHz, 6MHz and 8MHz.The negative values bfidicate the presence of dispersive forces betweéke
molecules in the binary liquid mixture.

The values of excess available volumé& YTable-7 and Fig-13) are positive for the whol@@entration range of
DMAC for frequencies 2MHz, 4MHz, 6MHz and 8MHz. whiindicate the presence of dispersive forces én th
binary liquid mixture [26].

The values of excess adiabatic compressibilityeudss free length are more negative at about edmimegion of
DMAC which indicate that the dipole-induced dipai¢eraction is predominant in this region. At lovaerd higher
concentration regions of DMAC there exists dipoigete interaction among unlike molecules in thedpynliquid
mixture.
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Fig-12: Variation of ZF Versus X Fig-13:Variation of V£ Versus %

Tables-4,5 and 6 show that the excess valueslofitye adiabatic compressibility, free length, astic impedance
and available volume are changed with the incréag$eequency due to the decrease in ultrasoniccigion the
binary liquid mixture.

Table-7-Values of Rao’s constant and Wada's constan

Mole Fraction R B
X1 X2 2MHz | 4MHz | 6MHz | 8MHz | 2MHz | 4MHz | 6MHz | 8MHz
0 1 0.8 0.7909] 0.7881 0.7852 1.50p9 1.4615 1.45714526

0.081| 0.918] 0.81771 0.814 0.8118 0.8092 1.5B17 72.521.5222| 1.518
0.164 | 0.835| 0.8408 0.837 0.8346 0.8322 1.5p73 28.551.5475| 1.5434
0.299 0.7 0.882§ 0.88 0.8761 0.87B2 1.6B8  1.683%6274.| 1.6227
0.395| 0.604| 0.9076 0.905 0.9023 0.8994 1.6B72 32.68 1.665 | 1.674]
0.494 | 0.505| 0.935% 0.933 0.9305 0.9265 1.7416 82.131.7335| 1.7273
0.598 | 0.401| 0.9649 0.96] 0.9588 0.9959 1.7p88 38.191.7891| 1.7844
0.705| 0.294| 0.9919 0.988 0.9863 0.9836 1.8527 72.841.8437| 1.8394
0.819| 0.18| 1.0236 1.020 1.0143 1.0324 19146 2.884.8997| 1.8965

1 0 1.074| 1.070) 1.0682 1.0623 2.0128 2.0066 2.00B9941

=

©

N EUEELY

Table-7, Fig-14 and Fig-15 show that the valueRad's ConstarR and Wada's ConstaBtincrease linearly with
the increase in mole fraction of DMAC. The lineacriease in Rao's Constaarid Wada's Constainidicates the
presence of specific interactions in the binaryiligmixture without complex formation. The valuesR and B
decrease with the increase in frequency at a pdaticoncentration of DMAC. This decrease in R @&aélso
supports the reduction in molecular interactiorhwiite increase in frequency in the binary liquicktonie.
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Table-8-Values of available volume and Lennard Jorgepotential repulsive exponent at 308K

Table-9-Values of relative association and interain parameter at 308K

Mole Fraction n

X1 X2 2MHz 4MHz 6MHz 8MHz

0 1 7.9174 7.3571 6.219¢6 6.4042
0.081 | 0.918| 8.9906 8.3936 7.7368 7.2918
0.164 | 0.835| 10.1551 9.5 8.7808 8.2946
0.299 0.7 13.8043 12.8219 11.7839 11.0585
0.395| 0.604| 15.1899 14.2756 13.41B8 12.6142
0.494 | 0.505| 18.426 17.49Y 16.284 15.0108
0.598 | 0.401| 22.301 21.3921 19.88f/5 18.6987
0.705 | 0.294| 26.8222 245944 23.3243 21.909
0.819 | 0.18| 36.8545% 33.4745 285464 27.0291

1 0 73.8615 62.28 58.4683 47.0638

Fig-14: Variation of R Versus X

Mole Fraction Ra p
X1 | X2 | 2MHz | 4MHz | 6MHz | 8MHz | 2MHz | 4MHz | 6MHz | 8MHz
0 1 | 0.9026] 0.902§ 0.0041 09024 0 0 0 0
0.081| 0.018] 00109 00108 0.91%6 0.105 -0.0p860081| -0.0105] -0.0073
0.164 | 0.835] 0.0204 0.920p 0.92?3 0.9198 -0.0198018®| -0.0236] -0.017]
0299 07 | 09314 00318 009337 09316 -0.0046 ZB(J0-0.0147| -0.005§
0.395| 0.604] 0.437 0.943% 0.9448 0.9426 -0.0p850232 | -0.0259] -0.018]
0.494| 0505] 09539 0.9526 0.9589 0.9527 -0.0p54 019G | -0.0228] -0.020]
0598 | 0.401] 0.9633 0963 09641 009618 -0.0206 1870 -0.0225] -0.0114
0.705| 0.294] 0.9763 0076 0.9765 0.9739 -0.0374036J.| -0.0367] -0.0234
0819 018| 0.986] 00857 00896 0.9861 -0.0p49 a&(2 -0.045| -0.026
1 0 1 1 1 1 0 0 0 0
@ 1.0352 @ 1.95
= =3
S 0.9852 < 185
a ——2MHz 2 e 2 M HzZ
8 0.9352 o 1.75
O ——4MHz O ——4MHz
o 0.8852 - © 165
S 6MHz e 6MHz
T 0.8352 - S 155 -
== 8MHz — 8MHz
0.7852 T T ) 1.45 T T )
0 0.5 1 1.5 0 0.5 1 1.5
Mole Fraction of DMAC(X ) Mole Fraction of DMAC(X ;)

Lennard-Jones potentia(r) is given by the relation [27].

o(r) = -Ar® + Dr"

Fig:Variation of B Versus X;

3|1

Where r and n are intermolecular distance and Lehdanes potential repulsive term exponent resgalgti A and
D are constants. The first term arises from attradbrces while the second term arises from raépelorces. It is
clear that larger the value of n small is the sdd@mm. Thus large value of n indicates the domieaof attractive
forces over repulsive forces. The values of n iaseewith the increase in mole fraction of DMAC(T&Bland Fig-
16) for a fixed frequency. The increase in n inthsahe increasing dominance of attractive foroes cepulsive
forces in the binary liquid mixture. Further, theluwes of n decrease with the increase in frequéorcg particular
concentration which indicates the increase in i@pelforces due to reduction in molecular interatin the binary
liquid mixture.
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The values of relative associatiByp increase (Table-9 and Fig-17) with the increasmale fraction of DMAC for

a particular frequency and this increase intirgdaassociation indicates the presence of moledataraction
between unlike molecules in the liquid mixture. Birrcrease in relative association supports tha fdat the liquid
system is in a more compressed state and the canpanolecules are much closer to each other atehigh
concentration of DMAC and there may exist dipoldtioed dipole interactions between component maodscin
the binary liquid mixture[28]. Relative associatioemains almost constant for all frequencies atagiqular
concentration.
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Fig-18: Variation of y Versus %

Table-9 and Fig-18 show that the values of intéwagbarametey are negative for the entire range of mole fraction
DMAC for all frequencies which indicate the existenof dispersive forces with weak dipole-inducegoti
interactions in the binary liquid mixture. Furtheteraction parameter shows irregular trend with ithcrease in
frequency.

CONCLUSION

From the experimental values of density, ultrasealocity, related acoustical parameters and sointieeir excess
values for the binary liquid mixture it is foundaththere exists molecular interaction between corapts in the
binary liquid mixture of DMAC and acetone. The nigm excess values of adiabatic compressibility and
intermolecular free length indicate a strong madlacinteraction in the liquid mixture. The negatiercess values
of velocity and acoustic impedance and the posiieess values of molar volume and available volpredict the
presence of dispersive forces between componergaulels in the liquid mixture. Further, it is corodd that the
molecular interaction decreases with the increasieiquency for a fixed concentration of DMAC irethinary
mixture.

138
Pelagia Research Library



Ashok Kumar Dash and Rita Paikaray Adv. Appl. Sci. Res., 2013, 4(3):130-139

REFERENCES

[1]1Bhandakkar V D, Chimankar O P and Mistry ARelagia Research Librarp011, 2(6), 70-76.

[2] Bedare G R, Bhandakkar V D and Suryavanshi BDer, Chemica sinica20134(1), 132-136.

[3] Bedare G R, Bhandakkar V D and Suryavanshi B, Pharmacia sinica20134(1), 97-101.

[4] Mirgane Sunil R. and . Patil SujateD@r Chemica Sinica2012 3(6):1490-1499

[5] Omprakash P.Chimankar, Ranjeeta Shriwas and Vildal#ghaneAdvances in Applied Science ReseafH(Q
1(3): 78-85

[6] Sahu S ,Nath G,and PaikarayRsearciournal of Chemical Scienge®)12 2(11), 64-66

[7] Ramteke J NPelagia Research Librarp012 3(3), 1832-1835

[8] Nath G. and Paikaray RJltra science 2009 21(1), 99-104

[9]Palani R,Saravanan S and R KurR&kSAYAN J. Chen2009 2(3), 622-629

[10] Nath G. Sahu S and Paikarayridjan J Phys2009 83(4), 429-436

[11] Nath G., Sahu S. and Paikaray Jurnal of acoustical society of Indi2008 35,115-120

[12] Nath G. and Paikaray RJtra science 2009, 21(2), 333-338

[13] Nath G, Sahu S. and PaikarayliRjian Journal of Physi¢2009,83(11),

[14] Paikaray Rand Mohanty N, Journal of Acoustical Society of Indi201Q 37,70-73

[15] Kanappan V & Jaya Santhindian Journal of Pure & Applied Physic2005 43, 750-754

[16] Mistry A A, Bhandakkar V D and Chimankar QJ®urnal of Chemical and Pharmaceutical Resep?€12
4(1) 170-174

[17] Uvarani R and Sivapragasamldurnal of Chemical and Pharmaceutical Resea®€i,2,4(1) , 653-655

[18] Shanmuga Priya C, Nithya S, Velraj G and KgraapA N, International Journal of Advanced Science and
Technology2010, 189, 59-73

[19] Praharaj M.K, Mishra P.R, Mishra S and Satap# Pelagia Research Librar®012, 3(3), 1518-1530

[20] Pradhan S K, Dash S K, Moharana L and Swa, Bidian Journal of Pure & Applied Physic201Q (48),
326-333

[21] Kubendram R, Liakat Ali Khan F, Asghar J, firsthraj M and Udayaseelan S¢cholars Research Library ,
2011, 3(2), 568-576

[22] Bhatnagar Deepa,Joshi Deepa,Gupta Reeta, KMomdtristher, Kumar Ashok and Jain CResearchiournal
of Chemical Scienceg011, 1(5), 6-13

[23] Eyring H and Kincaid J FJ. Chem. Physi¢4938 6, 620

[24] Praharaj M.K, Mishra P.R, Mishra S and Satap# Scholars Research Librarg012 3(3), 192-200

[25] Thirumaran S and Rajeswari Mcholars Research Librarg011, 2(2), 149-156

[26] Rajagopal K and Chenthilnath Bdian Journal of Pure & Applied Physic2010,48,326-333

[27]Gupta A K, Kumar Krishna and Karn Birendra Kuma Ind. Council Chen2009 26, 77-81

[28]Dash Ashok Kumar and Paikaray RiRgsearch Journal of Physical Scien28431(3), 12-20

139
Pelagia Research Library



