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Enthalpy-of-miring measurements HE are reponed at 
298.15 Kfor 72 binary mixtures formed by eight methyl n
alkanoates (propanoate, butanoate, pentanoate, 
heptanoate, nonanoate, undecanoate, tridecanoate, and 
pentadecanoate) with nine alkan-1-ols ( ethanol through 
decan-1-ol). All the mixtures are endothermic with a 
regular increase of J1E as the chain length of the alkan-1-
ol increases, except the methyl nonanoate + butan-1-ol 
mixture. On the contrary, HE regulary decreases with the 
chain length of the methyl n-alkanoates, except for methyl 
butanoate + ethanoi + propan-1-oi or + butan-1-ol 
·1nese exceptions are observed also in the variation of the
molar excess volumes with the chain length of the
molecules.

1. INTRODUCTION
In continuation of our systematic experimental studies

on the excess molar enthalpies HE of mixtures 
containing methyl n-alkanoates and n-alkanes 
[G0NE0931], we present here measurements at 298.15 
K for 72 binary mixtures formed by eight methyl n
alkanoates (propanoate, butanoate, pentanoate, 
heptanoate, nonanoate, undecanoate, tridecanoate, and 
pentadecanoate) with nine alkan-1-ols (ethanol through 
decan-1-ol). The purpose of this investigation is to 
examine the effect of the chain length of each of the two 
linear molecules on the properties of the mixtures. 

Several workers have reported HE data for mixtures 
containing methyl ethanoate + alkan-1-ols 
[BENM1890];[GROJ 1 710];[NAGI0703];[NAGI0720]; 
see also [SINP0830]). In the literature we have found 
only a few HE data for mixtures containing higher 
alkanoates + alkan-1-ols, all at 298.15 K: methyl 
propanoate + propan-1-ol [FERJ1850], + butan-1-ol, 
+ hexan-1-ol, or + decan-1-ol [FERJ1830], methyl
butanoate + propan-1-ol [FERJ1850], + butan-1-ol, +
pentan-1-ol, + hexan-1-ol, heptan-1-ol, + octan-1-ol, +
nonan-1-ol, or + decan-1-ol (FERJ1851], and methyl
pentanoate + butan-1-ol, + hexan-1-ol, + octan-1-ol, or
+ decan-1-ol [FERJ1830].

2, EXPERIMENTAL SECTION 

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

pressure by means of a Calvet type microcalorimeter, 
model MS-80D (SET ARAM, Lyon, France) with a 
stainless steel batch mixing cell (volume ea. 8 cm3) and 
with negligible vapor phase descn'bed in [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 cab'brated electrically 
after each measurement (see [ORTJ0921]). 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 compositionx; and J1E 
are, respectively, u(x;) = 0.0005 and u(HE) = 0.02 IHE I 
(over central range of concentration). 

22 Materials 
C29<,0, Ethanol (Ethyl alcohol). Fluka AG (Buchs, 

Switzerland) "puriss p. a." grade material of stated purity 
> 99.8 mole % degassed ultrasonically, dried over
molecular sieves Type 3A (reference 69828, from
Fluka), and used without further purification.
n(D,298.15 K) = 1.3594;p;(298.15 K)/kg m-3 = 784.94.

C3H80, Propan-1-ol (Propyl alcohol). Fluka AG 
(Buchs, Switzerland) "puriss p. a." grade material of 
stated purity > 99.5 mole % purified as above. 
n(D,298.15 K) = 1.3833;p;(298.15 K)/kg m-3 

= 799.54. 
C4Hs02, Methyl propanoate (Methyl propionate). 

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. 

C4H100, Butan-1-ol (Butyl alcohol). Fluka AG 
(Buchs, Switzerland) "puriss p. a." grade material of 
stated purity > 99.5 mole % purified as above. 
n(D,298.15 K) = 1.3974;p;(298.15 K)/kg m-3 = 805.93. 

Csff1002, 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. 

CsH12O, Pentan-1-ol (Amyl alcohol). Fluka AG 
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