
ORTJ0950 

ELDATA: /nL Electron. J. Phys.-Chem. Data 1995, l, 1-12 

Vapor-liquid equilibria of binary mixtures of methyl alkanoates + 
isomeric butanols 

Ortega, J .; Susial, P. 

Laboratorio de Termodinamica y Fisicoquimica, Escue/a Superior de lngenieros /ndustriales, Universidad de Las Pa/mas 
de Gran Canaria, 35071-Las Pa/mas de Gran Canaria, Canary Islands, Spain 

(Received in final form July 20, 1994) 

Isobaric vapor-liquid measurements are reported at 

101.32 103Pa for methyl ethanoate, methyl propanoate, 
and methyl butanoate + 1-butanot + 2-butanol, or + 2-
methyl-1-propanol 

1. INTRODUCI1ON

In continuation of the experimental studies carried out
in our laboratory on vapor-liquid equilibria (VLE) of 
mixtures of esters and alcohols (SUSP0890, ORTJ0905, 

ORTJ0906, ORTJ0907, ORTJ0934), we present here 
isobaric measurements at 101.32 103Pa for methyl 
etbanoate, methyl propanoate, and methyl butanoate + 
isomeric butanols. Only a few data appear in the 
literature (WIC10930) for this class of systems 
(PA1Vl771, BELV0870, PERV0800, FERJ1870). Data 
for methyl propanoate + 2-methyl-1-propanol 
(SUSP0930) or + 1-butanol (SUSP0931) have been 
published previously. The purpose of these 
measurements is to compare the experimental data with 
those predicted by various group contribution models 
(see, e. g., ORTJ0934), and especially to study the effect 
of branching of the alkanol and of the position of the 
hydroxyl group. 

2. EXPERIMENTAL SECTION

2.1. Apparatus and Procedure 
An all-glass dynamic equilibrium still consisting of a 

boiling flask, Cottrell pump, and condenser was used 
(ORTJ0860). Equilibrium temperature T was measured 
by means of a high-precision Pt resistance thermometer 
(Comark-6800, UK) calibrated against IPTS-68 to within 
a(T)IK = 0.02. Pressure P was measured using a quartz 
Bourdon tube pressure gauge (MKS Inst., Model 270 B, 
France) to within a(P)!Pa = 20. 

Samples of liquid and condensed vapor were taken at 
intervals of 30-40 min. The liquid-phase x and vapor­
phase y mole fractions were determined with a digital 
densimeter (Anton Paar, Model DMA-55, Austria) to 
within a(x;) = 0.001 and a(y;) = 0.002. The calibration 
curves were based on densities of synthetically prepared 
mixtures. 

2.2. Materials 
C3H6O2, Methyl ethanoate (Methyl acetate). Fluka 

AG (Buchs, Switzerland) "purum" grade material of 
stated purity> 99 mole%, degassed ultrasonically, dried 
over molecular sieves Type 3A (reference 69828, from 
Fluka), and used without further purification. 
n(D,298.15 K) = 1.3589;p;(298.15 K)/kg m-3 = 927.07. 

C4H3O2, Methyl propanoate (Methyl propionate). 
Fluka AG (Buchs, Switzerland) "purum" grade material 
of stated purity > 99 mole %, purified as above. 
n(D,298.15 K) = 1.3745;p;(298.15 K)/kg m-3 = 908.86. 

C4H10O, 1-Butanol (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.
C4H10O, 2-Butanol (sec-Butyl alcohol). Fluka AG 

(Buchs, Switzerland) "puriss p. a." grade material of 
stated purity > 99.0 mole % purified as above. 
n(D,298.15 K) = l.3953;p;(298.15 K)/kg m-3 = 802.36. 

C4H10O, 2-Methyl-1-propanol (Isobutyl alcohol). 
Fluka AG (Buchs, Switzerland) "puriss p. a." grade 
material of stated purity > 99.5 mole % purified as 
above. n(D,298.15 K) = 1.3939; Pi(298.15 K)/kg m-3 = 
797.83. 

CsH1oO2, Methyl butanoate (Methyl butyrate). Fluka 
AG (Buchs, Switzerland) "purum" grade material of 
stated purity > 99.0 mole %, purified as above. 
n(D,298.15 K) = 1.3849; p;(298.15 K)/kg m-3 = 892.61. 

3. RESULTS

All the isobaric measurements were performed at
(101.32 ± 0.01)103Pa. The direct experimental values 
are tabulated and graphed in the Appendix and saved on 
disk as Standard ELDATA Files ORTJ0950.001 through 
ORTJ0950.018. 
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