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Excess enthalpies of 1,1,2,2-tetrachloroethane + methyl n-alkanoates 
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Ent/1alpy-of mixing measurements are reported at 298.15
K for methyl n-alkanoates ( ethanoate through
pentadecanoate) + 1,1,2,2-tetrachloroethane. All the 
mixtures are strongly aothermic suggesting the existence of
strong specific interactions due to hydrogen bonding
between the H atoms of the 1,1,2,2-tetrachloroethane and
the O atoms of the n-alkanoates.

I. INTRODUCTION

In continuation of our systematic experimental studies
on the excess molar enthalpies HE of 1,1,2,2-
tetrachloroethane + ethyl n-alkanoates or + propyl n
allcanoates (ORTJ0915), we have determined HE of
1,1,2,2-tetrachloroethane + methyl n-alkanoates. These 
data, along with data on vapor-liquid equilibria 
(FARJ0950) and excess volumes (LINJ0950), will be 
used to test the applicability of various group
contnbution models to mixtures involving complex 
formation. As far as we know, no HE measurements
have been published previously on this class of mixtures. 

2. EXPERIMENTAL SECTION

11. Apparatus and Procedure
Toe experimental data were taken at atmospheric 

pressure by means of a Calvet type microcalorimeter, 
model MS-80D (SETARAM, Lyon, France) with a 
stainless steel batch mixing cell (volume ea. 8 cm3) and 
with negligible vapor phase. The temperature T was 
maintained constant to within 0.02 K at (298.15 ::t 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 HE are, respectively,
a(x;) = 0.0005 and a(HE) = 0.02 I HE I ( over central
range of concentration). 

2.2. Materials
C2H2C14, 1,1,2,2-Tetrachloroethane Aldrich Chem. 

Co., Inc. (Milwaukee, WI, USA) material of stated 

p�rity > 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. 

C3H6O2, Methyl ethanoate (Methyl acetate). Fluka 
AG (Buchs, Switzerland) 'puriss' grade material of 
stated GLC purity > 99.0 mole %, purified as above; 
n(D, 293.15 K) = 1.3589;p;(298.15 K)/kg m·3 

= 927.03.
C4H8o2, Methyl propanoate (Methyl propionau�)

Fluka AG (Buchs, Switzerland) 'purum' grade material 
of stated GLC purity > 99.0 mole %, purified as above; 
n(D, 293.15 K) = 1.3745;p;(298.15 K)/kg m·3 

= 909.30.
C5H10o2, Methyl butanoate (Methyl butyrate). Fluka 

AG (Buchs, Switzerland) 'purum' grade material of 
stated GLC purity > 99.0 mole %, purified as above; 
n(D, 293.15 K) = 1.3849;p;(298.15 K)/kg m·3 = 892.31.

c6H12O2, Methyl pentanoate (Methyl valerate). Fluka 
AG (Buchs, Switzerland) 'purum' grade material of 
stated GLC purity > 99.0 mole %, purified as above; 
n(D, 293.15 K) = 1.3947;p;(298.15 K)/kg m·3 = 884.52.

C7H14O2, Methyl hexanoate (Methyl caproate). Fluka 
AG (Buchs, Switzerland) 'puriss' grade material of 
stated GLC purity > 99.0 mole %, purified as above;
n(D, 293.15 K) = 1.4035;p;(298.15 K)/kg m-3 

= 879.52.
C8H16o2, Methyl heptanoate (Methyl enanthate). 

Fluka AG (Buchs, Switzerland) 'puriss' grade material of 
stated GLC purity > 99.0 mole %, purified as above; 
n(D, 293.15 K) = 1.4095;p;(298.15 K)/kg m-3 = 875.40.

c9H1802, Methyl octanoate (Methyl caprylate). Fluka 
AG (Buchs, Switzerland) 'puriss' grade material of 
stated GLC purity > 99.0 mole %, purified as above; 
n(D, 293.15 K) = 1.4148; p;(298.15 K)/kg m-3 

= 872.38.
c10H20O2, Methyl nonanoate (Methyl pelargonate). 

Fluka AG (Buchs, Switzerland) 'puriss' grade material of 
stated GLC purity > 99.0 mole %, purified as above; 
n(D, 293.15 K) = 1.4208;p;(298.15 K)/kg m-3 = 870.11.

C11H22O2, Methyl decanoate (Methyl caprinate). 
Fluka AG (Buchs, Switzerland) 'puriss' grade material of 
stated GLC purity > 99.0 mole %, purified as above;
n(D, 293.15 K) = 1.4235;p;(298.15 K)/kg m·3 = 868.09.

C12H24o2, Methyl undecanoate. Fluka AG (Buchs, 
Switzerland) 'puriss' grade material of stated GLC purity 
> 98.0 mole %, purified as above; n(D, 293.15 K) =

1.4270;p;(298.15 K)/kg m-3 = 866.75.
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