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Excess enthalpies of 12 binary liquid mixtures of trichloromethane or
1,1,2,2-tetrachloroethane + 1-chloroalkanes (C4 - C9) at 298.15 K 
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Enthalpy-of-mixing, HE, measurements are reported at 
298.15 Kfor 1-ch/oroalkanes (1-chlorobutane through 1-
chlorononane) + trichloromethane or + 1,1,2,2-
tetrachloroethane The mixtures containing 1-chlorobutane 
are exothermic. HE increases with the chain length of the 
J-chloroalkane becoming negative/positive or positive for
J,1,2,2-tetrachloroethane + 1-chlorooctane or + 1-
chlorononane. The experimental HE data are not
reproduced by the Modified UNIFAC group contribution
method (Dortmund version), using the parameters
published in 1993, mainly because of having neglected the
group proximity effect. The DISQUAC mode� with
dispersive parameters changing regularly with the structure
of the molecules, describes fairly well both the magnitude
and the shape of the experimental HE curves.

1. INTRODUCTION

In continuation of our systematic experimental studies
on the excess molar enthalpies HE of trichloromethane 
or 1,1,2,2-tetrachloroethane + n-alkanes (ORTJ0952; 

ORTJ0953], we have determined HE of the same two 
solvents + 1 -<:hloroalkanes (1-chlorobutane through 1-
chlorononane ). No J-IE data are available in the 
literature on these classes of mixtures, except for 1-
chlorobutane (MUNJ0901]. These data have been 
compared with the predictions of the Modified UNIF AC 
Model [WEIU0871; GMEJ0930] and and have been 
used to estimate new interchange parameters for the 
DISQUAC group-contribution model [KEHH0830]. 

2. EXPERIMENTAL SECTION

21. Apparatus and Procedure
The experimental data were taken at atmospheric

pressure by means of a Calvet type rnicrocalorimeter, 
model MS-80D (SET ARAM, Lyon, France) with a 
stainless steel batch mixing cell (volume ea. 8 cm3) and 
with negligible vapor phase [ORTJ0921]. The 
temperature T was maintained constant to within 0.02 K 
at (298.15 ± 0.02) K. All temperatures are on ITS-90. 
The microcalorimeter was calibrated electrically after 

each measurement (see (ORTJ0881]). Check 
measurements on cyclohexane + hexane and benzene +
heptadecane are in agreement to within 1 % (over 
central range of concentration) with the data reported in 
[MCGM0690] and (DIAM0742]. The estimated 
uncertainties in the mole fraction composition x; and J/E
are, respectively, a(x;) = 0.0005 and a(HE) = 0.5 J mol·l 
+ 0.02 IHEI.

2.2. Materials 
CHCJ3, Trichloromethane (Chloroform). Aldrich 

Chem. Co., Inc. (Milwaukee, WI, USA) material of 
stated purity > 99 mole %, was degassed ultrasonically, 
dried over molecular sieves Type 3A (reference 69828, 
from Fluka), and used without further purification. 
n(D,298.15 K) = 1.4429;p;(298.15 K)/kg m-3 = 1480.03. 

C2H2Cl4, 1,1,2,2-Tetrachloroethane Aldrich Chem. 
Co., Inc. (Milwaukee, WI, USA) material of stated 
purity > 99 mole %, was degassed ultrasonically, dried 
over molecular sieves Type 3A (reference 69828, from 
Fluka), and used without further purification. 
n(D,298.15 K) = 1.4918;p;(298.15 K)/kg m-3 = 1588.37. 

C4H9CI, 1-Chlorobutane (Butyl chloride). Fluka AG 
(Buchs, Switzerland) "puriss" grade material of stated 
GLC purity> 99.0 mole%, was degassed ultrasonically, 
dried over molecular sieves Type 3A (reference 69828, 
from Fluka), and used without further purification. 
n(D,298.15 K) = 1.3997;p;(298.15 K)/kg m-3 = 880.29. 

CsHuCI, 1-Chloropentane (Amyl chloride). Fluka AG 
(Buchs, Switzerland) "puriss" grade material of stated 
GLC purity > 99.0 mole %, was degassed ultrasonically, 
dried over molecular sieves Type 3A (reference 69828, 
from Fluka), and used without further purification. 
n(D,298.15 K) = 1.4099;p;(298.15 K)/kg m-3 = 876.92. 

C6H13CJ, 1-Chlorohexane (Hexyl chloride). Fluka AG 
(Buchs, Switzerland) "puriss" grade material of stated 
GLC purity > 99.0 mole %, was degassed ultrasonically, 
dried over molecular sieves Type 3A (reference 69828, 
from Fluka), and used without further purification. 
n(D,298.15 K) = 1.4174;p;(298.15 K)/kg m-3 = 873.33. 

C7H15CI, 1-Chloroheptane (Heptyl chloride). ALFA 
Products (Danvers, MA, USA) material of stated purity 
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