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Excess Volumes of Binary Mixtures of 1,2,4-Trichlorobenzene with

1-Alkanols

Tirumala S. Vijayalakshml and Puligundia R. Naidu®

Department of Chemistry, Sri Venkateswara Universiy, Tirupati 517 502, India

Excess molar volumes, VE, for binary mixtures of
1,2,4-trichiorobenzene with 1-butanol, 1-pentanol,
1-hexanol, 1-heptanol, and 1-octanol have been measured
at 303.15 K. VE is negative in mixtures rich in alcohols
and positive In those rich In 1,2,4-trichiorobenzene.

Introduction

This work forms part of a program to determine molar ex-
cess volumes VE for a number of binary mixtures which include
a chlorinated benzene as a common component and a ho-
mologous series of 1-akanols as noncommon components (7).
An earlier communication (2) included VE for binary mixtures
of 1,2-dichlorobenzene with 1-butanol, 1-pentanol, 1-hexanol,
1-heptanol, and 1-octanol.

New experimental VE data for mixtures of 1,2,4-trichloro-
benzene, measured at 303.15 K, with the five alcohols are
included here. The study was taken up to understand the in-
fluence of a third chioro group on molecular interactions.

Experimental Section

Excess volumes were measured as described previously (2)
by using the dilatometer designed by Rao and Naidu (3).
Measurements were made empioying a thermostatic bath
controlied to £0.01 K. Values of V& were accurate to £0.003
cm® mol".
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Figure 1. Molar excess volumes, VE, at 303.15 K piotted against x,
the mole fraction ot 1,2,4-trichlorobenzene, for the mixtures ot
1,2,4-trichlorobenzene with (@) 1-butanol, (W) 1-pentanol, (A) 1-hex-
anol, (O) 1-heptanol, and (L) 1-octanol.

Table I. Densities p of Pure Liquid Components at 303.15 K

p/(g cm™)
component present work lit.
1,2,4-trichlorobenzene 1.44212 1.44215 (6)
1-butanol 0.80206 0.8022 (7)
1-pentanol 0.807 60 0.8079 (7)
1-hexanol 0.81205 0.8121 (7)
1-heptanol 0.81572 0.8148 (7)
1-octanol 0.821 88 0.8184 (7)

Table II. Molar Excess Volumes of 1,2,4-Trichlorobenzene
+ 1-Alkanols at 303.15 K as a Function of the Mole
Fraction x of 1,2,4-Trichlorobenzene, Coefficients a, b, and
¢, Equation 1, and Standard Deviations ¢, Equation 2

x  (cm?® mol) x (cm?® mol™) x (cm3 mol™)

1,2,4-Trichlorobenzene + 1-Butanol

0.0948  —0.093 0.5461  -0.058 0.8607 0.042
0.1770  -0.143 0.6117  -0.019 0.9178 0.027
0.3017  -0.153 0.6910 0.008
0.4260 -0.106 0.7725 0.028

a = -0.3080, b = 0.9261, ¢ = —0.0972, ¢ = 0.005 cm® mol™
1,2,4-Trichlorobenzene + 1-Pentanol

0.0834 -0.074 0.4692  —0.080 0.8440 0.060
0.1271  -0.092 0.5773  -0.009 0.9287 0.036
0.2803  -0.107 0.6448 0.022
0.3722  -0.096 0.7357 0.049

a = —0.1648, b = 0.8926, ¢ = —0.0515, o = 0.004 cm® mol™*!
1,2,4-Trichlorobenzene + 1-Hexanol

0.0026  -0.044 0.4989  -0.040 0.9054 0.050
0.1655  -0.083 0.6161 0.008 0.9526 0.036
0.2637  -0.078 0.7106 0.028
03797  -0.087 0.7771 0.059

a = —0.1711, b = 0.6949, ¢ = 0.3431, ¢ = 0.006 cm® mol™!
1,2,4-Trichlorobenzene + 1-Heptanol

01475  -0.043 0.5049  -0.021 0.8740 0.072
0.2677  -0.050 0.6537 0.029 0.9248 0.053
03584  -0.048 0.7228 0.054
04351  -0.033 0.7965 0.076

a = —0.1029, b = 0.6949, ¢ = 0.5261, ¢ = 0.007 ¢cm® mol™!
1,2,4-Trichlorobenzene + 1-Octanol

0.1034  -0.020 0.5432 0.010 0.8865 0.097
0.2753  -0.044 0.5729 0.032 0.9425 0.068
0.3842  -0.038 0.6675 0.0756
04783  -0.011 0.8040 0.105

a = —0.0185, b = 0.7842, ¢ = 0.6925, ¢ = 0.005 ¢cm® mol™!

The materiais were purified by the methods described in ref
4,
1,2,4-Trichlorobenzene (E. Merck) was purified by repeated
fractional distilation and stored in the dark with the vapor phase
In contact with anhydrous magnesium perchiorate. The alco-
hols were purified as before (2).

The purlties of the samples were checked by GLC and by
comparing the denslties of the components measured with a
bicapillary pycnometer (5) with those reported in the literature
6, 7).
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Results and Discussion

The experimental VE data are listed in Table II and graph-
ically presented in Figure 1. The data were fitted to the poly-
nomial expression

VE/(cm® mol") = x(1 - x)[a + b(2x - 1) + ¢(2x - 1)?]
M

where a, b, and ¢ are adjustable parameters and x is the mole
fraction of 1,2,4-trichlorobenzene. The values of the param-
eters, computed by the least-squares method, are given in
Table 11 along with the standard deviation, a:

g = [Z(Vecalc - Vngp)z/(n - p)] 2 (2)

where n is the number of experimental data and p is the num-
ber of parameters.

The results show that VE is negative In mixtures rich in al-
cohols and positive in mixtures rich in 1,2,4-trichlorobenzene.
The trend between excess volume and composiltion is similar
to that observed (2) for mixtures of 1,2-dichlorobenzene with
the five alcohols. However, the VE values for the mixtures with
1,2,4-trichlorobenzene are algebraically greater than those
observed for the mixtures containing 1,2-dichlorobenzene, and
the inversion in sign of VE occurs at lower mole fractions of
1,2,4-trichlorobenzene.

Journal of Chemical and Engineering Data, Vol. 37, No. 3, 1992 369

Glossary
ab,c constants in eq 1
VE molar excess volume, cm® mol-
X mole fraction of 1,2,4-trichlorobenzene
p density, g cm™
g standard devlation, eq 2
Registry No. 1,2,4-Trichlorobenzene, 120-82-1; 1-butanol, 71-36-3;

1-pentanol, 71-41-0; 1-hexanol, 111-27-3; 1-heptanol, 111-70-6; 1-octano,
111-87-5.
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