Accepted Manuscript

THE JOURNAL
Temperature of maximum density for aqueous mixtures of three pentanol iso- OF CHEMICAL
THERMODYNAMICS

mers

K. Zemankov4, D. Gonzalez-Salgado, E. Lomba, L. Roman{

PII: S0021-9614(17)30236-7

DOLI: http://dx.doi.org/10.1016/j.jct.2017.07.011
Reference: YJCHT 5129

To appear in: J. Chem. Thermodynamics

Received Date: 11 April 2017

Revised Date: 3 July 2017

Accepted Date: 5 July 2017

Please cite this article as: K. Zemankovd, D. Gonzdlez-Salgado, E. Lomba, L. Romani, Temperature of maximum
density for aqueous mixtures of three pentanol isomers, J. Chem. Thermodynamics (2017), doi: http://dx.doi.org/
10.1016/}.jct.2017.07.011

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.jct.2017.07.011
http://dx.doi.org/10.1016/j.jct.2017.07.011
http://dx.doi.org/10.1016/j.jct.2017.07.011

Temperature of maximum density for aqueous mixtures of three pentanol isomers

K. Zemankowé?, D. Gonalez-Salgadd, E. Lomb&, L. Roman?

aUniversidad de Vigo, Departamento de Fisica Aplicada,éP@m Manuel Martinez-Risco, 32004, Ourense, Spain
bnstituto de Quimica Fisica Rocasolano, CSIC, Calle Seor119, E-28006 Madrid, Spain

Abstract

Densities of several aqueous mixtures of 2-pentanol, 3apeh and 2-methyl-2-butanol in the diluted alcohol regivere
determined in the temperature interval (273.65-282.15) Ktenospheric pressure using the Anton Paar DSA48 vibrdtibg
densimeter. The variation of the temperature of maximunsitgewith respect to that in pure wataf , its structural contribution
ATgy, as well as the partial molar volume of the alcolpland its excess magnitud§ were calculated. It was found thAfT
decreases as the alcohol mole fractigrincreases whereasT g, increases. In both magnitudes, the values for the mixtures o
2-methyl-2-butanol were higher than those of 2-pentandiZ&pentanol which were found very similar. The secondargdrary
character of the alcohol seems to be the origin of suffer@inces in complete agreement with previous findings. Tdpesif thev,-

T curve was positive over the working mole fraction intervélereas that of thevg-T) curve was negative, in complete agreement
with the tendencies observed for th&-x, andATg,-X, curves, respectively. The consistence check proposed imjtdgeet al.
was thus once fulfilled.

Keywords: aqueous solutions, pentanol isomers, temperature of nuexidensity

1. Introduction been probably due to their reduced miscibility in water. ldew
days, this shortcoming can not be considered as an impetlimen
Water is maybe the most studied liquid due to its role in ev-at least for pentanol isomers, since the mole fraction valen
eryday life, as a matrix of life, or as common solvent in chemi which they are miscible in water is not only known (approxi-
cal and biological process. Despite its apparent simpjisi- . mately betweerx,=0 andx,= 0.01) but also coincides with the
ter shows a eccentric thermodynamic behaviour veffeint ~ usual range wher&T is defined. Thus, in this work, densities
to that of common organic liquids[1]. Among the whole set of for aqueous mixtures of 2-pentanol, 3-pentanol, and 2-yheth
anomalies identified for water, the variation of the dengityy ~ 2-butanol in the diluted region of alcohol were measured-at a
temperature in the atmospheric pressure isobar with a maximospheric pressure in the temperature interval (273.G5133
mum at 277.13 K[1] is the most known singularity. Addition of K with a 0.5 K step. This information was used to study the
small quantities of solute to pure water modifies not onlyrgua variation of AT (and its structural contributionTs;) with the
titatively the density values but also the temperature of-ma alcohol mole fractiorx, as well as the dierences due to the
imum density (TMD). Thus, electrolytes provoke a decreasesecondary or tertiary character of the alcohol. In this ewint
of the TMD beingAT=TMD(x,)-277.13 a monotonously de- a qualitative comparison with previous findings of Wada and
creasing function of the solute-mole fractigs[2, 3, 4, 5]. Al-  Umeda [19] was accomplished. Moreover, the partial molar
though this tendency was alsofound for most of the organivolume of the alcohol, and its excess magnitudg was com-
compounds[6, 7, 8, 9,10, 11, 12, 13, 14, 15, 16, 17, 18], iputed in order to carry out a thermodynamic consistencekchec
does not hold for some alcohols such as methanol, ethanol, between these magnitudes aktl andATs,, respectively, fol-
propanol, 2-propanol, 2-butanol, and 2-methyl-2-propfd®p  lowing ideas of Armitaget al [24].
6, 20, 21, 22,/:23]. The main feature for such agqueous mixtures
is that for very low solute compositions the TMD increases as )
the solute mole fraction does. This increase stops at an spg'- Experimental
cific mole fractionx, max and starts to decrease after this value.
The resultanAT-x, function is thus a parabolic curve with a
maximum atXz max.

The origin, purity, and purification methods for the liquids
of this work are given in Table 1. During the preparation of

The shape of tha&T-x, curves for aqueous mixtures of alka- the mixtgres, the Mettler balance AE-240, with a precisién o
nols is only known up to isomers of butanol. The lack of mea_il.OlU kg, was used in order to calculate the mole fraction.

surements of the TMD for alkanols of higher molar mass has The Densimeter and Sound Analyser 48 of An_ton Paar
(DSA48) was used for the measurement of the density. It con-

tains two cells connected serially, one for the density mesas
“Phone:34-988 38 72 39 ment (the vibrating tube clamped at both ends) and the otner f
Email addressdgs@uvigo. es (D. Gonzlez-Salgado) the speed of sound. Both cells are surrounded by a therritostat
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