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ABSTRACT

Thermodynamic properties involving density andagtmic velocities of binary liquid mixtures of mgthcrylate
and ethyl acrylate with octane-1-ol measured at.298nd 308.15 K temperatures and at atmosphegsgre.
These fundamental properties have been fitteddentty proposed Jouyban-Acree model. Excess molame and
deviations in isentropic compressibility were cdétad from density and ultrasonic velocity respedif, and have
been fitted to Redlich-Kister polynomial equatidime experimental values of ultrasonic velocity wased to
calculate different derived thermodynamic paranmetdike excess specific acoustic impendence, excess
intermolecular free length, excess available volland excess intrinsic pressure. Graphical represgons of all
excess thermodynamic parameters used to explaie &l extent of intermolecular interactions. Gragathi
variation for all these parameters shows positivevidtion for excess molar volume, deviation in tisgic
compressibility, excess intermolecular free lengtkcess available volume and negative deviationefxress
specific acoustic impendence, excess intrinsicgres

Keywords. Redlich-Kister Equation, Molecular Interactions,uyban-Acree Model, Excess Specific Acoustic
Impendence, Excess Intrinsic Pressure.

INTRODUCTION

The knowledge of thermodynamic and physical progerof liquid-liquid systems is of considerable wrjance
due to their wide range of applicability as solvemédia in various physicochemical studies, in psso®y and
product formation in many industrial applicatiofdeasurements of some of the bulk properties likasitg,
viscosity and ultrasonic velocity of liquids proeidan insight into the investigation of the interewmillar
arrangement of liquids and help to understandibemodynamic and acoustic properties of the liguixtures.

Volume properties and evaluation of thermodynanigpprties gives the better knowledge of the prazesbat
occur in the mixture. Better understanding of thiesels of properties of fluids is essential in d@sing processes
involving heat transfer, mass transfer and flumfl The more information of magnitudes such as &xarolar
volume of a given component of a mixture, the meffecient the design of engineering processes iichithese
magnitudes are involved. Binary liquid mixturesheat than single component liquid system are widedgd in
processing and product formulations in many indaisaipplications. Among the various properties dd&ed in
process and product design and optimization exeeskr volumes is most important. Ultrasonic velpcit
measurement of liquid mixtures of non electrolypesvides an excellent tool to investigate inter anichmolecular
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interactions between unlike and like molecules.ohlus exist in form of aggregates. When they aneethivith non
electrolyte molecules, aggregates of alcohol disse@nd form intermolecular complexes with uniikelecules.

Literature survey reveals that, molecular inteawi of present binary liquid mixtures containingtimyk acrylate
and ethyl acrylate with octane-1-ol at temperat@2@&15 and 308.15 K have not much studied. Atterhpte been
made to probe liquid structure through evaluatibrdensity and ultrasonic velocity. We have thus arteken
thermodynamic study of binary liquid systems cariteg many polar and non-polar liquids to investigatolecular
interactions.

MATERIALSAND METHODS

Methyl acrylate (MA), ethyl acrylate (EA) and octah-ol used of mass fraction purities > 0.998 (E-die were
double distilled; middle fraction collected of dijuids was stored over 0.4 nm molecular sievessdda were
recorded on a Mettlar balance, with an accuracy 601 mg. The temperature was controlled usingrstant
temperature controlled water bath (Gemini Scientifistruments, Chennai, India) having accura€y0Z C.

Experimental Part

Densities were measured fiding a single capillary pycnometer made up of sibglass with a bulb of 8 ctrand
capillary with internal diameter of 0.1 cm. The @@xy in density measurement wa$x10° g/cnt. Ultrasonic
velocities were measured [2] at frequency of 2 Miyzsingle crystal ultrasonic interferometer (Mo&e81, Mittal
Enterprises, New Delhi, India). Accuracy in velgaieasurements is £ 0.1 %. A comparison of measuakeks of
pure components with the literature values as ptesgén Table 1 shows a good agreement.

Table 1. Densities (p) and ultrasonic velocities (u) for pure componentsat T = 298.15 and 308.15K.

Property T=29815K | T=30815K
Expt. Lit. Expt. Lit.
Octane-1-ol
p (g.cm® 0.82160 0.8215[B] 0.81453 0.81467 [4]
u (m.sh 1351 13413] 1319 1314 [5]

Methyl Acrylate
p (g.cm® 0.94751 0.94750[6] 0.93561 0.93560 [6]
u (m.sh 1185 1140

Ethyl Acrylate
p (g.cm® 0.91632 0.91630[6] 0.90400 0.90460 [6]
u (m.sh 1167 1137

Computational Part

Excess molar volumes of solutions were calculatechfdensities of pure liquids and their mixturesaading to
equation,

VE = [)M1+XMa)/ p12 =[ (XaMo/p1) +( XeMa/p7)] 1)

wherep;, is density of mixture and; XMy, p; and % M,, p, are mole fractions, molecular weights and derssibie
pure components 1 and 2, respectively.

Deviation in isentropic compressibility were catat@ld using,
AKS =Ks- Ksid (2)

whereksis isentropic compressibility and was calculateidgisaplace relation,

Ks = (1/ Fp) ©)

k9 was calculated from relation,

Ke? =¥ Qi[Ke; +TVO(*D)/Cp ] - [T(Z %V (C @ o)1 ¥ xCpl] %)
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whereq is ideal state volume fraction of component i iixtore stated and is defined by,

@=xV/ X xV%)

)5

T is temperature ands;, V% o, and G; are isentropic compressibility, molar volume, diwégnt of isobaric
thermal expansion and molar heat capacity respgtifior pure component % is calculated from measured

densities by relation,

a = [(ps/ p2)-11/ (T2-T1)

(6)

Densities, ultrasonic velocities, excess molar rw@a and deviation in isentropic compressibilitiébioary liquid
mixtures are summarized in Table 2.

Table 2. Densities (p), ultrasonic velocities (u), excess molar volumes (VE) and deviation in isentropic compressibilities (Aks) of Acrylates
(1) + Octane-1-ol (2) at T =298.15 and 308.15 K.

T=298.15F T=308.15F
X1 P VE u DK P VE u DK
(g.cm®)  (cnPmol?)  (m.sY) (TP&) | (g.cm® (cmPmol?) (m.s?) (TP&)
MA (1) + Octane-1-ol (2)

0 0.82160 0 1351 0 0.81453 0 1319 0
0.0552 0.82482 0.162 1341 4.59 0.81785 0.118 1308 .21 5
0.0997 0.82782 0.237 1333 7.93 0.82076 0.191 1300 .27 8
0.1553 0.83170 0.339 1324 10.96  0.82460 0.275 12893.03
0.1997 0.83499 0.415 1316 14.05 0.82785 0.337 12815.77
0.2554 0.83941 0.484 1307 16.62 0.83218 0.395 12718.94
0.299. 0.8431L( 0.53: 129¢ 19.41 0.8357¢ 0.43¢ 1263 21.3%
0.3550 0.84815 0.579 1290 21.34 0.84072 0.475 12525.06
0.3999 0.85248 0.605 1282 23.47  0.84493 0.497 12426.75
0.455¢ 0.8582: 0.62¢ 127: 24.7: 0.8504¢ 0.51¢ 123¢ 28.5%
0.4998 0.86313 0.625 1265 26.30 0.85524 0.515 122@9.61
0.5555 0.86971 0.618 1256 26.64 0.86159 0.51 12160.413
0.599¢ 0.8733: 0.601 124¢ 26.3(  0.8670:. 0.49¢ 120¢ 30.6%
0.6554 0.88292 0.563 1240 2556 0.87429 0.464 11998.94
0.6999 0.88946 0.522 1233 24.19 0.88054 0.431 11928.04
0.755¢ 0.8982! 0.45¢ 122¢ 22.07  0.8889: 0.37¢ 1181 26.1¢
0.7998 0.90582 0.395 1217 19.54 0.89614 0.327 11722.59
0.8554 0.91608 0.303 1208 15.76  0.90589 0.251 11648.82
0.8999 0.92499 0.218 1201 11.69 0.91433 0.181 11513.50
0.9555 0.93717 0.088 1192 5.76 0.92582 0.075 1147 32 7

1 0.94751 0 1185 0 0.93561 0 1140 0

EA (1) + Octane-1-ol (2)

0 0.82160 0 1351 0 0.81453 0 1319 0
0.0555 0.82479 0.094 1340 3.14 0.81770 0.063 1308 .27 3
0.0999 0.82750 0.154 1331 5.74 0.82029 0.118 1300 .97 4
0.155¢ 0.8310: 0.22% 1321 7.5€ 0.8237( 0.17¢ 128¢ 8.0
0.1998 0.83398 0.272 1312 10.00 0.82654 0.214 12800.66
0.255¢ 0.8378 0.321 1301 12.5¢  0.8302¢ 0.25¢ 127( 12.2¢
0.2997 0.84111 0.354 1293 13.64 0.83337 0.282 12623.45
0.3551 0.84534 0.387 1283 14.80 0.83743 0.306 12515.93
0.399¢ 0.8489! 0.40¢ 127¢ 16.55  0.8408¢ 0.32: 124: 16.6%
0.4551 0.85360 0.416 1264 17.27  0.84528 0.332 12337.52
0.4998 0.85754 0.420 1256 17.52  0.84900 0.338 122%7.89
0.555¢ 0.8627: 0.41: 124t 18.7:  0.8539. 0.331 121¢ 18.0C
0.5998 0.86704 0.401 1237 18.55 0.85799 0.322 12017.94
0.6550 0.87268 0.378 1227 18.05 0.86332 0.300 11977.55
0.6999 0.87752 0.350 1219 17.13  0.86787 0.278 118%6.71
0.7555 0.88383 0.306 1210 14.42 0.87378 0.244 11795.40
0.7998 0.88912 0.264 1202 12.94 0.87872 0.210 11714.05
0.8554 0.89611 0.203 1192 10.54 0.88525 0.160 11620.35
0.8999 0.90201 0.147 1184 8.17 0.89075 0.114 1154 .07 8
0.9550 0.90980 0.056 1175 3.40 0.89802 0.035 1145 .27 3

1 0.91632 0 1167 0 0.90400 0 1137 0

Pelagia Research Library

331



Sujata S. Patil and Sunil R. Mirgane Adv. Appl. Sci. Res., 2013, 4(3):329-337

From ultrasonic velocity different thermodynamiaaraeters like specific acoustic impendence (Zgrimblecular
free length (I, available volume (Y and intrinsic pressureatg] can be calculated, which provides better insight
understanding of molecular interactions in pure bindry liquids, which are given by relations,

Z=uw @)
Lt = K(kg) (8)
Va=Vn [1—(uexpt/um)] 9)

Where M is average molecular weight, K is tempegtdependent constant whose value is 1X9I®° and
2.008x10° at 298.15 and 308.15 K respectively=u1600 m/s.

For binary liquid mixtures intrinsic pressure candiven as,

6= bRT (Knya/Uyo) l/2(P122/3/ M 127/6) (10)

Where b is packing factor, K is a constant tempeeaindependent having value of 4.2810°, R is gas constant
andmn,, Ui, prpare mixture’s viscosity, ultrasonic velocity anchdity.

The excess functions are important to understanieular interactions between components of liquidtanes.
Excess function ¥represents excess of a given quantity Y of ameslure over its value for an ideal mixturd® ¥t
the same conditions of temperature, pressure amg@sition. It is expressed gllowing relation,

YE=Y- Y™ (11)

where Y denotes Z,;LVa, T and Y represents corresponding excess thermodynamic mpiespsuch as excess
specific acoustic impedanceZexcess intermolecular free length¥Lexcess available volume £ and excess
intrinsic pressurer(F).

These excess thermodynamic parameters are reprdserntable 3.

Deviation in isentropic compressibility were fitteml Redlich-Kistef7] equation of type,
n

Y=xxe ) a(% —X,) (12)
i

Where Y is \F or Ak and n is degree of polynomial. Coefficientvas obtained by fitting Eq (12) to experimental
results using a least-squares regression methddn@p number of coefficients is ascertained fromeaamination
of variation in standard deviation)(calculated using relation,

v —y o 12
s (Y) — Z( expt calc) (13)
N-n

WhereN is number of data points amdis number of coefficients. Calculated values déftioientsa; along with
standard deviations are given in Table 4.
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Table 3. Excess specific acoustic impendence (ZF), excess intermolecular freelength (L), excess available volume (VaF) and excess
intrinsic pressure (T5,") for Acrylates (1) + Octane-1-ol (2) at T = 298.15 and 308.15 K.

T=298.15K T=308.15 K

X1 z= LE Z5 Tint zF LF vat Thnt"

(Kg.m2h) (m) (mPmof') (atm) | (Kg.m?sY) (m) (mPmo) (atm)
MA (1) + Octane-1-ol (2)

0 0 0 0 0 0 0 0 0
0.0552 -4.61 0.001 0.473 -277.02 -4.19 0.001 0.527-235.53
0.0997 -7.78 0.002 0.807 -334.78 -6.60 0.002 0.828-280.72

0.1553 -10.80 0.002 1.092 -456.74 -10.25 0.002 51.25 -378.68
0.1997 -13.70 0.003 1.360 -487.25 -12.34 0.003 41.48 -402.06
0.2554 -16.15 0.004 1.565 -575.74 -14.68 0.003 9.72 -475.85
0.2991 -18.63 0.004 1.775 -583.36 -16.44 0.004 91.89 -480.38
0.3550 -20.42 0.005 1.893 -644.06 -19.03 0.005 .13 -531.96
0.3999 -22.23 0.005 2.020 -633.61 -20.17 0.005 ®.21 -521.47
0.4554 -23.32 0.005 2.059 -662.74 -21.32 0.005 @®.28 -548.86
0.4998 -24.53 0.006 2.122 -632.39 -21.96 0.005 .29 -523.10
0.555¢ -24.7¢ 0.00¢ 2.07¢ -639.9( -22.3¢ 0.00¢ 2.26¢ -5633.1¢
0.5999 -24.37 0.006 1.994 -593.33 -22.34 0.006 .21 -492.49
0.6554 -23.56 0.005 1.869 -577.76 -21.00 0.005 2.02 -484.67
0.699¢ -22.2¢ 0.00¢ 1.72( -517.4. -20.2( 0.00¢ 1.89¢ -432.0¢
0.7556 -20.21 0.005 1.510 -481.50 -18.66 0.005 9.68 -407.23
0.7998 -17.85 0.004 1.298 -404.36 -16.08 0.004 31.42 -342.44

0.855¢ -14.3: 0.00: 1.00¢ -349.0¢ -13.2¢ 0.00: 1.12% -301.5:
0.8999 -10.60 0.002 0.724 -260.72 -9.49 0.002 0.790-227.92
0.9555 -5.12 0.001 0.343 -189.46 -5.03 0.001 0.401-169.06
1 0 0 0 0 0 0 0 0
EA (1) + Octane-1-ol (2)

0 0 0 0 0 0 0 0 0
0.0555 -2.51 0.000 0.389 -229.11 -2.23 0.000 0.393-190.97
0.0999 -4.52 0.001 0.691 -294.92 -3.34 0.001 0.604-242.28
0.1555 -5.86 0.001 0.914 -406.18 -5.38 0.001 0.930-330.03
0.1998 -7.68 0.001 1.163 -445.48 -7.10 0.001 1.184-358.99
0.2556 -9.52 0.002 1.409 -521.73 -8.02 0.002 1.345-424.08
0.2997 -10.25 0.002 1.512 -540.20 -8.71 0.002 1.455-435.87
0.355: -10.9¢ 0.00z 1.60¢ -587.9¢ -10.22 0.00z 1.64% -474.2¢

0.3999 -12.17 0.002 1.737 -585.57 -10.57 0.002 41.69 -472.30
0.4551 -12.54 0.002 1.769 -604.26 -10.97 0.002 51.73 -490.62
0.499¢ -12.6( 0.00z2 1.761 -584.8¢ -11.0¢ 0.00: 1.73¢ -473.6:
0.5555 -13.32 0.003 1.800 -579.59 -11.01 0.002 9.69 -472.97
0.5998 -13.08 0.003 1.743 -542.12 -10.87 0.002 11.65 -440.52
0.655( -12.5¢ 0.00: 1.64: -516.6¢ -10.5(C 0.00: 1.56: -422.5%

0.6999 -11.84 0.003 1.522 -465.86 -9.91 0.002 1.450-381.06

0.7555 -9.85 0.002 1.271 -420.50 -9.03 0.002 1.288-345.10

0.7998 -8.76 0.002 1.109 -354.55 -8.18 0.002 1.135-290.93

0.8554 -7.06 0.002 0.868 -291.85 -5.91 0.001 0.831-243.35

0.8999 -5.43 0.001 0.648 -213.94 -4.58 0.001 0.622-179.08

0.9550 -2.16 0.000 0.278 -134.31 -1.71 0.000 0.264-118.46
1 0 0 0 0 0 0 0 0

Table 4. Adjustable parameters of Eq (12) and (13) for excessmolar volume (VE) and deviation in isentr opic compr essibility (Aks) for
Acrylates (1) + Octane-1-ol (2) at T =298.15 and 308.15 K.

Property T (K) a a & & & o
MA (1) + Octane-1-ol (2)
VE(cnPmol!) 298.15 25102 0.1624  -0.0208 -0.7417  0.1396  @P09
308.15 2.0596 0.0804  0.1094  -0.3670 -0.1856  0.00475
Ak (TPaY)  298.15 57.8060 20.3385 -8.1963 -9.7369  18.2221 9022
308.1' 56.397¢ 19.829¢ -15.846( 0.4727  34.985. 0.3818:
EA (1) + Octane-1-ol (2)
VE(cnPmol®) 298.15 1.6647 0.0812  0.2133  -0.3439  -0.4121 (@R05
308.15 1.3155 0.0687 0.4354  -0.2615 -0.9328 0.00678
Ak (TPaY)  298.15 22.3283 12,6033 4.8396 -11.6714 -8.4208 76412
308.15 16.8106 11.7003 17.1934 -11.6787 -27.102341004

Jouyban-Acree [8-9] recently proposed model foralating density of liquid mixtures at various teengtures. The
proposed equation is,
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Inymr = filnysr +olnyor+ fif, 3 [A; (fi-F5) T (14)

where v, Yat and gt is density of mixture and solvents 1 and 2 at terafure T, respectively; &nd § are volume
fractions of solvents in case of density and Ajtiaiemodel constants. The correlating ability & Slouyban-Acree
model was tested by calculating the average peagendeviation (APD) between the experimental amcutzted

density as,

APD = (1OO/N)Z [(l yexpt' ycall)/ yexpt)] (15)

where N is the number of data points in each sbe @ptimum numbers of constants Aj, in each case, a
determined from the examination of the average gue#egie deviation value. Jouyban—Acree model was not
previously applied to ultrasonic velocity measurategwe extend Jouyban—Acree model to ultrasorimcitg Eqn.

(14) of liquid mixtures with f as mole fraction aagply Eqn. (15) for correlating ability of moddlhe constants
(A)) calculated from least square analysis alonth\eiverage percentage deviation (APD) are presémt€dble 5.

Table 5. Parameters of Eq (14) and (15) for Acrylates (1) + Octane-1-ol (2)

Property a a EY & a c APD
MA (1) + Octane-1-ol (2)

p(g.cm® -253934 -6.5289 -2.0030 0.9314 0.7739 5.8324 7102

u(msh -0.0601 -0.1279 1.0583 0.5760 -1.9151 1280.4161018Y
EA (1) + Octane-1-ol (2)

p(g.cn® -13.167: -2.379: -1.275¢ 0.758(  1.900¢ 3.413¢ 0.025¢

u (m.sh) 0.0034 -1.0261 -1.0136 2.5006 2.1942 1276.73020210

RESULTSAND DISCUSSION

Fig. 1 ——MA
—a—EA

VE (cm3moal-1)

0 T T T T 1
0 0.2 0.4 X 0.6 0.8 1 1.2
1

Fig 1. Variation of excessmolar volumesfor acrylates (1) + octane-1-ol (2) at 298.15 K

Excess molar volumes found to be positive for ladl systems, where dispersion, induction and didolaes are
operating, whereas existence of specific interastioetween the mixing components of the variouarjisystems
tends to make excess molar volumes negative [18¢eSnormally dispersive interaction between umlikolecules
is weaker than those between like molecules,igédsonable that they contribute positively [11-tRgxcess molar
volumes.

Changes in excess molar volume takes place duririgngnwhich is the result of several effects thpermte in the
same or opposite directions. The most importans @ne:-

1.A positive effect caused by the break-up of thecttre of one or both components originating fraanehemical
or chemical interactions, such as, hydrogen bondirgpmplex formatting interactions; such as, ssociation.
2.A negative one, due to physical interactions (luetesociation) or geometric fitting of on componeno the
second, leading to a more compact packing (inteisiccommodation). The second contribution becomere
important with increasing sphericicity of the selubolecule and higher molar volume of the solvési.[
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30 - Fig. 2 —o—MA
—a—EA
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@©
o
|
N—r
[
3
5
O T T T T 1
0 0.2 0.4 0.6 0.8 1 1.2
Xl

Fig 2. Variation of deviation in isentropic compressibility for acrylates (1) + octane-1-ol (2) at 298.15 K

A strong molecular interaction through charge tfansdipole-induced dipole, dipole-dipole [14] irtetions,
interstitial accommodation and orientational ordgrlead to a more compact structure, makimg negative and
breakup of alkanols structures tend to mAkepositive. Sign ofAks and \F decides compactness due to molecular
rearrangement. Magnitude of various contributioapesthds mainly on relative molecular size of comptseDe-
clustering of octane-1-ol in presence of acrylédasl to positivé\k, values.

1.2
a
&
o
£
(@]
%
N—r
w
N 30 ——MA
Fig. 3 —a—[EA

Fig 3. Variation of excess specific acoustic impedance for acrylates (1) + octane-1-ol (2) at 298.15 K

The positive values indicate the presence of stepegific interactions and negative values corredpanainly to
the existence of dispersive forces. Thus from akdigeussion reinforces our views that in the presgstems
dispersion forces are dominant and the geomefittial is also observed.

0.007 - Fig. 4 ——MA
0.006 —&—FA
0.005
0.004
0.003
0.002
0.001

0

L5 (m)

1.2

Fig 4. Variation of excessintermolecular freelength for acrylates (1) + octane-1-ol (2) at 298.15 K
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Excess intermolecular free lengths are found tpdstive for both systems. The trends are symmeitfiovalues
increase with increase of chain length acrylatéés Thay be due to fewer protons donating abilityl @fctanol. In
pure alkanols, molecules are self associated thrdwygrogen bond, mixing of acrylates with 1-octawidl induce
rupture of hydrogen bonds in liquids with subsedimrcrease in [Evalues. Deviation in compressibility and excess
free length become increasingly negative with iasieg strength of interaction between componentemués.

25 - Fig. 5 ——MA
—a—EA

0 T T T T 1

0 0.2 0.4 0.6 0.8 1 1.2
Xl

Fig 5. Variation of excess available volumefor acrylates (1) + octane-1-ol (2) at 298.15 K

Positive values of Vaindicate presence of strong specific interactiohisThature may be attributed to strong
interactions between acrylate and alkanols. Orother hand, negative values of it means weak iotiers due to,
possible accommodation, large difference in molatume, dipole-dipole interactions, dipole-induceibole
interactions and van der Waal’s forces of attractio

0 .
12
-200
£
B -400
LIJd—l
_C
K -600
-800 - _ —¢—MA
Fig. 6 —=—EA

Fig 6. Variation of excessintrinsic pressurefor acrylates (1) + octane-1-ol (2) at 298.15 K

Excess internal pressuré has been used [15-20] to study the intermolecukaractions in binary liquid mixtures.
The values ofii™ are found to be negative throughout the mole foacth all binary mixtures of alkanols with
acrylate suggesting weak interactions.

Evaluated values of excess thermodynamic paramstiets as excess molar volumeF(\and deviation isentropic
compressibility Aks) were fitted to Redlich-Kister polynomial equatiahboth temperatures and are represented as
in Table 4 with their standard percentage deviatReadlich-Kister equation was originally develogedcorrelate

the excess Gibb’s energy function and calculatevidiaes of the activity coefficients. It turned dotbe such a
powerful and versatile correlating tool that iteusas been extended to other properties, partigidacess molar
volumes and excess enthalpies of mixing. It saffesm important drawback that values of adjustgdaeameters
change as number in series is increased, so thatysical interpretation can be attached to thetn2].
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The constants (Aj) calculated from least squarelyaiga along with average percentage deviation (ARIDY
presented in Table 5. Experimentally measured fonesdial thermodynamic properties such as density and
ultrasonic velocity were correlated using receptigposed Jouyban-Acree model.

CONCLUSION

Positive values of excess molar volumes shows velarpansion is taking place causing rupture of Helsdn self
associated alcohols. Positive valued\gf observed when H-bonded aggregates of alkanolk higgrogressively
with addition of acrylates. For mixture containialganols, the negative values df fuggests that, dispersive forces
are dominant over the specific interaction. Rupiyiof hydrogen bonding in liquids leads to increimsk© values.
Positive values of Viaindicate presence of strong specific interactione Talues ofii® are found to be negative
suggesting weak interactions. Redlich-Kister regwess very powerful and frequently used to coteshaapour-
liquid equilibrium data and excess properties. pPheposed model provides reasonably accurate ctimsafor
these fundamental thermodynamic parameters ofylitarid mixtures.
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