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Exess voIumes p and excess enfhalpies HE for I&iichIoroethane+benzene, 

-+toluene, f-o-, m-, and pxylenes have already been reported in the lite~~tnre~~~_ In 
this work, we report the excess Gibbs free ez~ergies for the same systems at 30°C to 
analyse the data in the Ii&t of the refined version of the cell model theory3 and 

FIory’stheoIy4_ 

MATmlMs AND MElHoDs 

The mate&Is were purifkd and 
Vapour pressuns and mole fractions in 
method_ The equiliirium mole fraction 

their purity checked as reported eariier5*6_ 
the liquid phase were determined by a static 

x1 of 1,2-dichloroethane in the liquid phase 

was determined from the refkctk index measured with a Carl Zeiss refku%om&r 
maintained at 30°C and computed from the relation- 

q=a-+-bx,+-4 (1) 

wherea,bandcwered etermined from the refractive indices of mixtures of known 

compositions by the method of lest squares, An rmazrtainty of O_~l in q leads to 
an error of about 0.001 in x1. 

The vapour presures as a function of composition of I&iichloroethane+ 
aromatic hydrocarbons are. given in Table I, together with @ values compnted by 
Barker’s method*_ The second virial coefikients of pure components were caknMed 

from the Berthelot equation’. It was assumed that &+ = (& 1 +~&L The uzfkients 
of equation: 

cE/RT=x,x,[A+B(x,-x~+C(X,-X~~ (2) 

are given in TabIe 2, together with the standard deviations a(P) of the observed 

vapom P==m= from those cakuIateci. 
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TABLE .l 

MOLE FRACi-lONS xl, VAPOUR PRESSURES P AND 
EXCESS GIBBS FREE ENERGIES Ge FOR 
THE M- CONTAINING l,Z-DICHLOROETHAz YE A-I- 30-C 

04000 11870 
O-1894 11x32 
0.2925 113.45 
03475 11250 
03860 111.83 
0.4290 115.07 
05300 10920 
0.6500 106-93 
O-6830 106.28 
O-7285 10539 
0.7980 103.95 
0.9312 101.12 
l_Oooo 99-64 

265 
289 
3-16 
3-44 
3-40 
3.21 
292 
242 
0.96 

IJ-DichZoroerbne Q t roZncne (2) 

O.OOGG 37.74 
O-1310 44-56 -z85 
0.1675 47-0s --287 
o-2515 5280 -196 
03235 57.76 -0.02 
014080 63.66 270 
O-5025 70.10 6-39 
0.6040 76.68 9.98 
O-6700 80-68 11.67 
O-7050 829ti 12-27 
0 -7625 86.49 1249 a 
O-7850 8782 1242 
0.9390 96-60 5-74 
l-OWO 99-64 

I,2-Dkh%me~ha1~ (I) +o-xylurr (2) 

O-OOGO 8.75 
0.0665 1522 423 
O.fGlO 24-77 895 
02600 34-12 1222 
o-3240 39-77 14.16 
O-4035 47-m 16JO 
0.5060 56-19 17.97 
0.6230 67.58 19-09 
O-7515 78.65 17.75 
0.7560 79-03 17-66 
08670 88-40 12.78 
lame 99.64 

(Tik wnrinuuz on p. I2lQ 



~2-~~~Q+~mi=Q 

Ez 

IO32 

2493 4A3 
Oam 36x5 3.35 
03525 M-09 If.27 
OJt7SO 5521 14.81 
0.5903 6524 16.72 
O-6260 68.27 1696 
am5 7632 16.29 
03301 8552 13-09 
O-9250 93-44 7.06 
l_anIO 99.64 

IJ-Dtibmuhane (Z) +prylmc (2) 
OMx)o IL49 
O-0580 17-05 3-18 
O-1840 28-81 
0.2735 37&S 11.29 
0.2750 37-23 1136 
OAO20 e-&7 14.78 
O-4670 2 4.73 16.10 
O-5815 6430 I&O1 
O-6715 73-m 18.49 
0.7m x-74 x7-89 
a7670 80-75 1734 
0.8575 88.13 13&l 
I.oooo 99.64 

TABLE 2 

PARAMEIERS R. B AND C OF EQN (2) AT 30% AND 
STANDARD DESUATIONS a(P) OF THE VAPOUR PRESSURES 

BClWZb+l~diCIdO~ 0.0226 -0.tXX5 -0-0075 O-01 
l$GXddO ItB&aQe+tohEtae O-0415 0.1289 0.0216 0.15 
IJ-DiChf0m +o-XJliene 0.1186 om13 0.0527 0.36 
I&DiChIO~ +m-Iylcnt O-1023 0-07w O-0112 O-12 
I~DiChbm +-PM== O.IlIS 0.0614 O&s73 O-24 
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whelk the terms have the s@ificance as given by Prigogine3Bg. The various parameters 
. were evaluated as descrii carlierzo and are reported in TabIe 4. Heat capacities, 
h and co&gurational enthalpies, C, for the pnre components are given in Table 3 at 
30°C @ thus calculated at equimolar composition, by taking a non-poIar component 
as reference are given in Table 5. 

TABLE 3 

THEVALUESOFTHEPARAMETERS FOR PURE ~b%PONENTS AT 30% 

compocmd aXI* &g-l --h (Cal) c, (Cal lnd- 1) 

1,2-DichIoroUhanc 1.194 - - 

1.243 7981 1233 
Tolaem 1.079 8917 20.54 
o-tie 0.990 10361 11.88 
me l-050 10244 10.78 
P-J+= LOSS 10118 1264 

TABLE 4 

PARAMEIERSOFTHEB 

sysmn 45 c e2xs2 

Balzulc+1&Iichx0r -0B30 -0.048 5.757 
Tolua1~+l,2-dichIorocfham -0sJ62 -0.109 7292 
o-xyIate+lD2dkhIoroubane -0.104 -0.152 2.372 
m-xyxulc+l&ikblomerhanc -0.090 -0.157 3.683 
p-xyhle+1&lichrorocrhanc -0.081 -0~159 1.048 

TABLE 5 

EXPERIMENTAL AND COMPUTED G= VALUES AT 
EQUlMOLAR COM?OSiTIONS AT 30% 

BalMx+IJ~oroahanc 3.40 40.99 118.05 
ToIuaw+ 1,2-dkhloroUb= 26-14 278.18 2 10.70 
0-xyxaIc+1&dicbIo~ 1788 5159 4495 
m-Xykne+ IZ-dichI~ 15.42 573.67 65.92 
p-xyIalc+1~diichlorouhanc 16.80 578.35 699 
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the various qgantities have been calculated as descnii by Abe and Rory’. The 
coeEcients of thermal expansions for pure components are given in Table 3, iso- 
thermal compressibilities being taken from the literature11~‘2. The adjustabIe 
parameter 0,X,, was evakated from VE values’, The cakulated CE for the various 
systems are recorded in Table 5- 

The GE values for all the systems thus obtained by both theories agree in sign 
with the experimental vahws_ But the qualitative agreement is poor. Both theories 

predict comparatively iarger vaIues for the present systems as compared to their 
corresponding experimental vah~es. The fdure of the theories is due to the fact that 
the specific interactions2 between the components of these mixtures is not taken into 
account, 
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