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all of them at a pressure p = 0.1 MPa, are reported for binary liquid mixtures alkan-1-ol + aniline. The alkan-1-ols considered are methanol, propan-1-ol and pentan-1-ol. Also, the values 

Introduction

The high polarizability of the aromatic ring, together with the NH2 group, gives the aniline molecule very interesting properties. Thus, liquid mixtures of aniline and alkanes show high upper critical solution temperatures (UCSTs), as it is shown by the high value of this quantity for the heptane system, 343.11 K [START_REF] Matsuda | Determination and Correlation of LLE and SLE Data for the Methanol + Cyclohexane, Aniline + Heptane, and Phenol + Hexane System[END_REF], which reveals very strong dipolar interactions between aniline molecules. Alkan-1-ol + aniline liquid mixtures are characterized by positive deviations from Raoult's law, as it is demonstrated by the following E m G /J•mol -1 values at equimolar composition for the solutions with methanol (515, T =293.15 K) [START_REF] Maher | Vapor-liquid equilibrium data for binary systems of aniline with acetone, acetonitrile, chlorobenzene, methanol, and 1-pentene[END_REF] or ethanol (644, T = 313.15 K) [START_REF] Maher | Vapor-liquid equilibrium data for binary systems of aniline with acetone, acetonitrile, chlorobenzene, methanol, and 1-pentene[END_REF]. It is to be noted that systems containing an alkan-1-ol and one primary, or secondary or tertiary aliphatic amine behave in the opposite way. For example, in the case of propan-1-ol + propan-1-amine system at equimolar composition and T = 302. [START_REF] Fontao | Effect of Temperature on the Refractive Index of Aliphatic Hydroxilic Mixtures (C2-C3)[END_REF] K, E m G = -752 J•mol -1 [START_REF] Kristóf | Static vapour-liquid equilibrium studies on {xC3H7NH2 + (1-x)C3H7OH}[END_REF].

As a part of our research on liquid mixtures of alcohols and amines [START_REF] González | Thermodynamics of mixtures with strongly negative deviations from Raoult's law. Part 3. Application of the DISQUAC model to mixtures of triethylamine with alkanols. Comparison with Dortmund UNIFAC and ERAS results[END_REF][START_REF] González | Thermodynamics of mixtures with strongly negative deviations from Raoult's Law: Part 4. Application of the DISQUAC model to mixtures of 1-alkanols with primary or secondary linear amines. Comparison with Dortmund UNIFAC and ERAS results[END_REF][START_REF] Villa | Thermodynamics of mixtures with strongly negative deviations from Raoult's law: Part 5. Excess molar volumes at 298.15 K for 1-alkanols+dipropylamine systems: characterization in terms of the ERAS model[END_REF][START_REF] Villa | Thermodynamics of mixtures with strongly negative deviations from Raoult's law: Part 6. Excess molar volumes at 298.15 K for 1-alkanols + dibutylamine systems. Characterization in terms of the ERAS model[END_REF][START_REF] Villa | Thermodynamics of Mixtures with Strongly Negative Deviations from Raoult's Law. VII. Excess Molar Volumes at 25°C for 1-Alkanol + N-Methylbutylamine Systems-Characterization in Terms of the ERAS Model[END_REF][START_REF] Villa | Thermodynamics of mixtures with strongly negative deviations from Raoult's law. Part 8. Excess molar volumes at 298.15 K for 1-alkanol + isomeric amine (C6H15N) systems: Characterization in terms of the ERAS model[END_REF][START_REF] Villa | Thermodynamics of mixtures with strongly negative deviations from Raoult's law: Part 9. Vapor-liquid equilibria for the system 1-propanol + di-n-propylamine at six temperatures between 293[END_REF][START_REF] Sanz | Thermodynamics of mixtures with strongly negative deviations from Raoult's law[END_REF][START_REF] Sanz | Thermodynamics of mixtures with strongly negative deviations from Raoult's law. XII. Densities, viscosities and refractive indices at T = (293.15 to 303.15K for (1-heptanol, or 1-decanol + cyclohexylamine) systems. Application of the ERAS model to (1-alkanol + cyclohexylamine) mixtures[END_REF][START_REF] Hevia | Thermodynamics of mixtures with strongly negative deviations from Raoult's law. XV. Permittivities and refractive indices for 1-alkanol + n-hexylamine systems at[END_REF][START_REF] Hevia | Thermodynamics of mixtures with strongly negative deviations from Raoult's law. XVI. Permittivities and refractive indices for 1-alkanol + di-n-propylamine systems at[END_REF][15], we are engaged in a systematic study of the dielectric behaviour of alkan-1-ol + amine liquid mixtures by means of relative permittivities ( r ε ), refractive indices at the sodium D-line ( D n ), and the application of the Kirkwood-Fröhlich model by the calculation of the Kirkwood correlation factor [START_REF] Fröhlich | Theory of Dielectrics[END_REF][START_REF] Chelkowski | Dielectric Physics[END_REF],

which also requires the knowledge of density ( ρ ) data. So far, we have reported measurements for systems containing cyclohexanamine [START_REF] González | Thermodynamics of mixtures with strong negative deviations from Raoult's law. XIII. Relative permittivities for (1-alkanol + cyclohexylamine) systems, and dielectric study of (1alkanol + polar) compound (amine, amide or ether) mixtures[END_REF][START_REF] Sanz | Thermodynamics of mixtures with strong negative deviations from raoult's law. XIV. density, permittivity, refractive index and viscosity data for the methanol + cyclohexylamine mixture at (293.15-303.15K[END_REF], hexan-1-amine [START_REF] Hevia | Thermodynamics of mixtures with strongly negative deviations from Raoult's law. XV. Permittivities and refractive indices for 1-alkanol + n-hexylamine systems at[END_REF], N-propylpropan-1-amine [START_REF] Hevia | Thermodynamics of mixtures with strongly negative deviations from Raoult's law. XVI. Permittivities and refractive indices for 1-alkanol + di-n-propylamine systems at[END_REF] and N,N-diethylethanamine [15]. Now we aim to investigate the impact on the dielectric properties of the replacement of the mentioned aliphatic amines by aniline, as the thermodynamic behaviour of these mixtures is quite different (see above). Therefore, we provide measurements of r ε at 1 MHz frequency and D n over the temperature range (293.15 to 303.15) K and, complementarily, of ρ and the speed of sound (c) at 298. 15 K, for the liquid mixtures methanol, propan-1-ol or pentan-1-ol + aniline at 0.1 MPa.

A survey of literature data using Web of Science and the Thermolit machine shows that different research groups have provided results of their measurements of these properties [START_REF] Decroocq | Static Dielectric Constants of Pure Liquids and Binary Liquid Mixtures[END_REF][START_REF] Sumer | Refraction, dispersion, and densities for methanol solutions of benzene, toluene, aniline, and phenol[END_REF][START_REF] Deshpande | Sound velocities and related properties in binary solutions of aniline[END_REF][START_REF] Katz | Viscosities, Densities, and Refractive Indices of Binary Liquid Mixtures[END_REF][24][START_REF] Ray | Proc. Natl. Sci. Acad. India A[END_REF][START_REF] Fattepur | Dielectric relaxation and structural study of aniline-methanol mixture using picosecond time domain reflectometry[END_REF][START_REF] Garabadu | Static Dielectric Constants of Pure Liquids and Binary Liquid Mixtures[END_REF][START_REF] Patil | Dielectric Measurements of Aniline and Alcohol Mixtures at 283, 293, 303, and 313 K Using the Time Domain Technique[END_REF][START_REF] Ray | Static Dielectric Constants of Pure Liquids and Binary Liquid Mixtures[END_REF][START_REF] Tsierkezos | Densities and Viscosities of 1-Pentanol Binary Mixtures at 293[END_REF][START_REF] Saleh | Excess Molar Volume of 1-propanol+Aniline, +N-methylaniline, +N,N-dimethylaniline[END_REF][START_REF] Rana | Dielectric relaxation study of mixtures of 1propanol with aniline, 2-chloroaniline and 3-chloroaniline at different temperatures using time domain reflectometry[END_REF][START_REF] Wahab | Evaluation of Excess Molar Volumes of n -butanol with nitrobenzene-aniline-acetonitrile Binary Liquid Mixtures at Temperatures of 298[END_REF][START_REF] Goyal | Densities, viscosities and thermodynamic excess properties of ternary liquid mixtures of aniline and methyl alcohol as common components and nonpolar solvents at 298.15 K[END_REF][START_REF] Nain | Densities and Volumetric Properties of Binary Mixtures of Aniline with 1-Propanol, 2-Propanol, 2-Methyl-1-Propanol, and 2-Methyl-2-Propanol at Temperatures from 293[END_REF][START_REF] Nain | Ultrasonic and viscometric study of molecular interactions in binary mixtures of aniline with 1-propanol, 2-propanol, 2-methyl-1-propanol, and 2-methyl-2propanol at different temperatures[END_REF][START_REF] Nain | Deviations in refractive indices and applicability of mixing rules in aniline + alkanol binary mixtures at different temperatures[END_REF][START_REF] Swetha Sandhya | Molecular interaction studies based on transport, thermodynamic and excess properties of aniline and alkanol mixtures at varying temperatures[END_REF]. We perform a critical comparative analysis of these data, which reveals the poor precision of some of them and, more importantly, large discrepancies that make it difficult to judge their accuracy. The measurements reported in this work will, hopefully, help to reveal which of the literature datasets are more likely to be accurate.

Experimental

Materials

Information about the pure compounds employed in the experiments is shown in Table 1.

They were used without further purification. The measured thermophysical properties at the working temperatures and their dipole moments ( µ ) are collected in Table 2. Comparison with literature values reveals a good agreement.

Apparatus and procedure

The mixtures were prepared in glass vessels of about 10 cm 3 , and the concentration was measured by mass determination using an analytical balance Sartorius MSU125p, with a standard uncertainty of 5•10 -5 g. The weighing was corrected taking into account buoyancy effects. The standard uncertainty in the mole fraction is 0.0005. Molar quantities were calculated using the relative atomic mass Table of 2015 issued by the Commission on Isotopic Abundances and Atomic Weights (IUPAC) [START_REF] Ciaaw | Atomic weights of the elements[END_REF]. Pure liquids were stored with 4 Å molecular sieves (except methanol, because measurements were affected) in order to minimize the effects of the interaction with air components. The measurement cells (see below) were appropriately The experimental device to determine r ε and its calibration has been described in detail elsewhere [START_REF] Alonso | Dielectric and refractive index measurements for the systems 1-pentanol + octane, or + dibutyl ether or for dibutyl ether + octane at different temperatures[END_REF]. It is based on precise impedance measurement by the auto-balancing bridge method in 4TP (Four-Terminal Pair) configuration, using a precision impedance analyser 4294A and a 16048G test lead from Agilent. A sample volume of ≈ 4.8 cm 3 fills a 16452A cell (parallel-plate capacitor, also from Agilent), which is immersed in a thermostatic bath LAUDA RE304, with a temperature stability of 0.02 K. The repeatability of the r ε measurements is 0.0001. The relative standard uncertainty of r ε was estimated to be 0.003 from the differences between our data and values available in the literature, in the range of temperature (288.15 to 333.15) K, for the following pure liquids: water, benzene, cyclohexane, hexane, nonane, decane, dimethyl carbonate, diethyl carbonate, methanol, propan-1-ol, pentan-1-ol, hexan-1-ol, heptan-1-ol, octan-1-ol, nonan-1-ol and decan-1-ol.

Equations

Assuming negligible dispersion and absorption of the acoustic wave in the liquid, the isentropic compressibility ( S κ ) can be determined from ρ and c measurements using the Newton-Laplace equation: 

The values id F of the thermodynamic properties of an ideal mixture at the same temperature and pressure as the real mixture are calculated from the well-established equations from Benson and Kiyohara [START_REF] Benson | Excess volumes and isentropic compressibilities for (2-ethoxyethanol + n-heptane) at 298[END_REF][START_REF] Douhéret | Isentropic Compressibilities-Experimental Origin and the Quest for their Rigorous Estimation in Thermodynamically Ideal Liquid Mixtures[END_REF][START_REF] Douhéret | Excess thermodynamic quantities in binary systems of non electrolytes.: Different ways of calculating excess compressibilities[END_REF]:

id 1 1 2 2 F x F x F * * = + ( m m , p F V C = ) (3) id 1 1 2 2 F F F φ φ * * = + ( , p T F α κ = ) (4) 
where i F * is the value of the property F of pure component 

p S T p TV C α κ κ = - ( 5 
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The ideal dielectric and refractive properties are given by [START_REF] Reis | The permittivity of thermodynamically ideal liquid mixtures and the excess relative permittivity of binary dielectrics[END_REF][START_REF] Reis | Refractive Index of Liquid Mixtures: Theory and Experiment[END_REF]:
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Lastly, the excess properties are obtained using the relation:

E id F F F = - (10) 

Results

Values of (1 )( ) x (mole fraction of the alkan-1-ol) in Table 3. MPa are collected in Table 6.

The E F data were fitted by unweighted linear least-squares regressions to Redlich-Kister polynomials [START_REF] Redlich | Algebraic Representation of Thermodynamic Properties and the Classification of Solutions[END_REF] 1

1 E 1 1 0 (1 ) ( 2 
1) i i k i F x x A x - = = - - ∑ (11) 
The number, k , of appropriate coefficients for each system, property and temperature has been determined by the application of an F-test of additional term [START_REF] Bevington | Data Reduction and Error Analysis for the Physical Sciences[END_REF] at a 99.5% confidence level. 

N j j j F F N k F σ =   = -   -   ∑ ( 12 
)
where j indexes the N experimental data E exp,j F , and E cal,j F is the corresponding value of the excess property E F calculated from equation [START_REF] Sanz | Thermodynamics of mixtures with strongly negative deviations from Raoult's law[END_REF]. 

Comparison with literature data

Data available in the literature on ρ , c , r ε and D n of alkan-1-ol + aniline liquid mixtures [START_REF] Decroocq | Static Dielectric Constants of Pure Liquids and Binary Liquid Mixtures[END_REF][START_REF] Sumer | Refraction, dispersion, and densities for methanol solutions of benzene, toluene, aniline, and phenol[END_REF][START_REF] Deshpande | Sound velocities and related properties in binary solutions of aniline[END_REF][START_REF] Katz | Viscosities, Densities, and Refractive Indices of Binary Liquid Mixtures[END_REF][24][START_REF] Ray | Proc. Natl. Sci. Acad. India A[END_REF][START_REF] Fattepur | Dielectric relaxation and structural study of aniline-methanol mixture using picosecond time domain reflectometry[END_REF][START_REF] Garabadu | Static Dielectric Constants of Pure Liquids and Binary Liquid Mixtures[END_REF][START_REF] Patil | Dielectric Measurements of Aniline and Alcohol Mixtures at 283, 293, 303, and 313 K Using the Time Domain Technique[END_REF][START_REF] Ray | Static Dielectric Constants of Pure Liquids and Binary Liquid Mixtures[END_REF][START_REF] Tsierkezos | Densities and Viscosities of 1-Pentanol Binary Mixtures at 293[END_REF][START_REF] Saleh | Excess Molar Volume of 1-propanol+Aniline, +N-methylaniline, +N,N-dimethylaniline[END_REF][START_REF] Rana | Dielectric relaxation study of mixtures of 1propanol with aniline, 2-chloroaniline and 3-chloroaniline at different temperatures using time domain reflectometry[END_REF][START_REF] Wahab | Evaluation of Excess Molar Volumes of n -butanol with nitrobenzene-aniline-acetonitrile Binary Liquid Mixtures at Temperatures of 298[END_REF][START_REF] Goyal | Densities, viscosities and thermodynamic excess properties of ternary liquid mixtures of aniline and methyl alcohol as common components and nonpolar solvents at 298.15 K[END_REF][START_REF] Nain | Densities and Volumetric Properties of Binary Mixtures of Aniline with 1-Propanol, 2-Propanol, 2-Methyl-1-Propanol, and 2-Methyl-2-Propanol at Temperatures from 293[END_REF][START_REF] Nain | Ultrasonic and viscometric study of molecular interactions in binary mixtures of aniline with 1-propanol, 2-propanol, 2-methyl-1-propanol, and 2-methyl-2propanol at different temperatures[END_REF][START_REF] Nain | Deviations in refractive indices and applicability of mixing rules in aniline + alkanol binary mixtures at different temperatures[END_REF][START_REF] Swetha Sandhya | Molecular interaction studies based on transport, thermodynamic and excess properties of aniline and alkanol mixtures at varying temperatures[END_REF] are analysed and compared with our measurements in Table 8 and Figures 1,4, 5 and S1-S8 (supplementary material). For comparison purposes, the deviation from mole-fraction linearity of the speed of sound, c ∆ , has been computed:

1 1 2 2 c c x c x c = - - ∆ (13) 
From now on, we will denote by n the number of carbon atoms of the alkan-1-ol, and by nOH the corresponding alkan-1-ol. We will now analyse the reliability of the data available in the values that agree well with our data for the systems with 1OH [START_REF] Sumer | Refraction, dispersion, and densities for methanol solutions of benzene, toluene, aniline, and phenol[END_REF][START_REF] Deshpande | Sound velocities and related properties in binary solutions of aniline[END_REF], 3OH [START_REF] Saleh | Excess Molar Volume of 1-propanol+Aniline, +N-methylaniline, +N,N-dimethylaniline[END_REF] or 5OH [START_REF] Tsierkezos | Densities and Viscosities of 1-Pentanol Binary Mixtures at 293[END_REF].

Furthermore, references [START_REF] Katz | Viscosities, Densities, and Refractive Indices of Binary Liquid Mixtures[END_REF][START_REF] Wahab | Evaluation of Excess Molar Volumes of n -butanol with nitrobenzene-aniline-acetonitrile Binary Liquid Mixtures at Temperatures of 298[END_REF] regarding the 4OH mixture are in accordance with our E m V variation with n, and are very close to each other (Figure 1). From these two, only reference [START_REF] Katz | Viscosities, Densities, and Refractive Indices of Binary Liquid Mixtures[END_REF] reports data with the same symmetry as our measurements. We are evaluating the agreement of the data taking into account that the temperature difference between sources is not large. Data from reference [START_REF] Goyal | Densities, viscosities and thermodynamic excess properties of ternary liquid mixtures of aniline and methyl alcohol as common components and nonpolar solvents at 298.15 K[END_REF] seem, therefore, unreliable, as they give large and positive E m V values, in contrast with the large negative values from our data and from references [START_REF] Sumer | Refraction, dispersion, and densities for methanol solutions of benzene, toluene, aniline, and phenol[END_REF][START_REF] Deshpande | Sound velocities and related properties in binary solutions of aniline[END_REF]. Reference [START_REF] Swetha Sandhya | Molecular interaction studies based on transport, thermodynamic and excess properties of aniline and alkanol mixtures at varying temperatures[END_REF] presents also abnormally high E m V values, which are even large and positive for n = 4,5,6; it can be then concluded that the data from this reference have to be taken with caution. The same can be said about the data from reference [START_REF] Nain | Densities and Volumetric Properties of Binary Mixtures of Aniline with 1-Propanol, 2-Propanol, 2-Methyl-1-Propanol, and 2-Methyl-2-Propanol at Temperatures from 293[END_REF] regarding the 3OH mixture, as their values are similar to those of reference [START_REF] Swetha Sandhya | Molecular interaction studies based on transport, thermodynamic and excess properties of aniline and alkanol mixtures at varying temperatures[END_REF]. As for the temperature dependence of E m V , none of the references provides enough precision to confirm any tendency. For the case of 4OH mixtures, the available references [START_REF] Katz | Viscosities, Densities, and Refractive Indices of Binary Liquid Mixtures[END_REF][START_REF] Wahab | Evaluation of Excess Molar Volumes of n -butanol with nitrobenzene-aniline-acetonitrile Binary Liquid Mixtures at Temperatures of 298[END_REF] seem to show opposite trends.

b) Speed of sound.

There are few references reporting c values of the systems under study. c ∆ values calculated from reference [START_REF] Deshpande | Sound velocities and related properties in binary solutions of aniline[END_REF] for the 1OH mixture agree well with our data (Figure S4), like they also do for E m V (see above). Reference [START_REF] Nain | Ultrasonic and viscometric study of molecular interactions in binary mixtures of aniline with 1-propanol, 2-propanol, 2-methyl-1-propanol, and 2-methyl-2propanol at different temperatures[END_REF] leads to c ∆ values for the 3OH mixture comparable to ours (Figure S5). Data from reference [START_REF] Swetha Sandhya | Molecular interaction studies based on transport, thermodynamic and excess properties of aniline and alkanol mixtures at varying temperatures[END_REF] do not agree well with our data (Figure S6), but this discordance was already observed on the very deviated values it gives for E m V .

c) Refractive index. Sources of D n data are even scarcer. For the 4OH mixture, E D n values can be calculated using data from reference [START_REF] Katz | Viscosities, Densities, and Refractive Indices of Binary Liquid Mixtures[END_REF] (Figure 5) and, as it happened with E m V values from this reference, they agree rather well with our E D n variation with n (taking into account the large data scattering). Data from reference [START_REF] Sumer | Refraction, dispersion, and densities for methanol solutions of benzene, toluene, aniline, and phenol[END_REF] for the 1OH mixture is not precise enough to calculate E D n , giving a huge data scattering (Figure 5). E D n from reference [START_REF] Nain | Deviations in refractive indices and applicability of mixing rules in aniline + alkanol binary mixtures at different temperatures[END_REF] disagree with our values (Figure 5). Given the lack of a sufficient amount of reliable references, the objective conclusion is to mark all these D n sources as uncertain ( [START_REF] Katz | Viscosities, Densities, and Refractive Indices of Binary Liquid Mixtures[END_REF][START_REF] Nain | Deviations in refractive indices and applicability of mixing rules in aniline + alkanol binary mixtures at different temperatures[END_REF]) or not precise enough for the

calculation of E D n ([21]).

d) Relative permittivity.

There are more sources of r ε data than in the case of D n , but they differ a lot among them and/or present a significant data scattering. For the 1OH mixture, none of the r ε sources leads to E r ε values in agreement with ours (Figure S7). Nevertheless, it must be noticed that either the number of experimental points is rather low [START_REF] Decroocq | Static Dielectric Constants of Pure Liquids and Binary Liquid Mixtures[END_REF] or the data scattering is important [START_REF] Fattepur | Dielectric relaxation and structural study of aniline-methanol mixture using picosecond time domain reflectometry[END_REF]. We see, however, rather good agreement in E r ε of the 3OH mixture for references [24,[START_REF] Rana | Dielectric relaxation study of mixtures of 1propanol with aniline, 2-chloroaniline and 3-chloroaniline at different temperatures using time domain reflectometry[END_REF], although with significant data scattering (Figures 4 andS8); there is no agreement in the case of reference [START_REF] Patil | Dielectric Measurements of Aniline and Alcohol Mixtures at 283, 293, 303, and 313 K Using the Time Domain Technique[END_REF], but the data scattering in this case is enormous (Figure S8). The rest of the references [START_REF] Ray | Proc. Natl. Sci. Acad. India A[END_REF][START_REF] Garabadu | Static Dielectric Constants of Pure Liquids and Binary Liquid Mixtures[END_REF][START_REF] Ray | Static Dielectric Constants of Pure Liquids and Binary Liquid Mixtures[END_REF] do not provide the r ε values for the pure compounds, and consequently E r ε cannot be evaluated consistently.

Discussion

In this section, if nothing else is specified, the values of the thermophysical properties are given at T = 298.15 K and 1 x = 0.5, except for dielectric properties, which will be given at 1 φ = 0.5. As before, we will denote by n the number of carbon atoms of the alkan-1-ols and by nOH the alkan-1-ol with n carbon atoms.

Excess molar volumes, molar enthalpies and isentropic compressibilities

nOH + aniline liquid mixtures show positive, or small and negative, E m H /J•mol -1 values: -175 (1OH [START_REF] Wang | Studies on the thermodynamic properties of binary mixtures containing an alcohol: XIII. Excess molar enthalpies of some mixtures of nalcohols with aniline or chlorobenzene at 298.15 K[END_REF]), 351 (2OH [START_REF] Wang | Studies on the thermodynamic properties of binary mixtures containing an alcohol: XIII. Excess molar enthalpies of some mixtures of nalcohols with aniline or chlorobenzene at 298.15 K[END_REF]), 776 (3OH [START_REF] Wang | Studies on the thermodynamic properties of binary mixtures containing an alcohol: XIII. Excess molar enthalpies of some mixtures of nalcohols with aniline or chlorobenzene at 298.15 K[END_REF]), 944 (4OH [START_REF] Chao | Studies on thermodynamic properties of binary mixtures containing an alcohol XI. Excess enthalpies of each of (one of the four butanols + chlorobenzene or aniline)[END_REF]), 1011 (5OH [START_REF] Wang | Studies on the thermodynamic properties of binary mixtures containing an alcohol: XIII. Excess molar enthalpies of some mixtures of nalcohols with aniline or chlorobenzene at 298.15 K[END_REF]). They

show an important positive contribution to this quantity coming from the rupture of interactions between molecules of the same species. In contrast, their E m V /cm U ) [START_REF] Rowlinson | Liquids and Liquid Mixtures[END_REF]:

E E E m, m m α κ = - V p T U H T V (14)
Due to the lack of reliable data, in the application of equation ( 14) to nOH + aniline mixtures both p α and T κ were considered ideal. Also, for pure 4OH p α and T κ were taken from Riddick et al. [START_REF] Riddick | Organic solvents: physical properties and methods of purification[END_REF]. This gives a very reasonable approximation of the corresponding

E m,V U /J•mol -1 values: 143 (1OH), 997 (3OH), 1095 (4OH), 1104 (5OH). We observe an important contribution to E m
H coming from the equation-of-state term (the second term in equation ( 14)). The E m,V U results are positive, revealing that, in the balance of interactional effects, there is a dominance of the rupture of interactions between like molecules, even for the 1OH mixture, which shows a positive E m,V U . In this balance, the breaking of the dipolar interactions between aniline molecules plays a major role. This can be seen by comparing with the largely negative E m H values for the nOH + hexan-1-amine mixtures [START_REF] Heintz | Thermodynamics of alkanol + amine mixtures. Experimental results and ERAS model calculations of the heat of mixing[END_REF]. The importance of dipolar interactions and structural effects in nOH + aniline mixtures is also supported by the poor results obtained for these systems in the framework of the ERAS model [START_REF] González | Thermodynamics of organic mixtures containing amines. IV. Systems with aniline[END_REF]. It can also be observed that, as n takes higher values, the increment of E 

Excess relative permittivities

The value of E r ε is affected negatively when interactions between like molecules are disrupted, whereas it is impacted either positively or negatively when interactions between unlike molecules are created, depending on the character of the formed multimers in terms of their effective response to an electric field. In mixtures of the type nOH + benzene there is a dominance of the rupture of interactions along mixing, showing therefore negative values of [START_REF] Sanz | Thermodynamics of mixtures with strongly negative deviations from Raoult's law. XII. Densities, viscosities and refractive indices at T = (293.15 to 303.15K for (1-heptanol, or 1-decanol + cyclohexylamine) systems. Application of the ERAS model to (1-alkanol + cyclohexylamine) mixtures[END_REF][START_REF] Riddick | Organic solvents: physical properties and methods of purification[END_REF][START_REF] Sastry | Densities, Speeds of Sound, Viscosities, and Relative Permittivities for 1-Propanol + and 1-Butanol + Heptane at 298[END_REF][START_REF] Sastry | Dielectric constants, refractive indexes and polarizations for 1-Alcohol +Heptane mixtures at 298[END_REF]) or + amine (e.g. hexan-1-amine [START_REF] Hevia | Thermodynamics of mixtures with strongly negative deviations from Raoult's law. XV. Permittivities and refractive indices for 1-alkanol + n-hexylamine systems at[END_REF], propylpropan-1-amine [START_REF] Hevia | Thermodynamics of mixtures with strongly negative deviations from Raoult's law. XVI. Permittivities and refractive indices for 1-alkanol + di-n-propylamine systems at[END_REF],

N,N-diethylethanamine [15], cyclohexanamine [START_REF] González | Thermodynamics of mixtures with strong negative deviations from Raoult's law. XIII. Relative permittivities for (1-alkanol + cyclohexylamine) systems, and dielectric study of (1alkanol + polar) compound (amine, amide or ether) mixtures[END_REF][START_REF] Sanz | Thermodynamics of mixtures with strong negative deviations from raoult's law. XIV. density, permittivity, refractive index and viscosity data for the methanol + cyclohexylamine mixture at (293.15-303.15K[END_REF]), and can be attributed to the lower and weaker association of longer alkan- Pyridine shows a higher dipole moment (2.21 D [START_REF] Chaudhari | Dielectric relaxation study of pyridine-alcohol mixtures using time domain reflectometry[END_REF]) and relative permittivity (12.91 [START_REF] Riddick | Organic solvents: physical properties and methods of purification[END_REF]).

It is interesting that, nevertheless, the strength of amine-amine interactions in pure pyridine is lower than in pure aniline, as revealed by the upper critical solution temperatures of their mixtures with heptane: 343.11 K (aniline [START_REF] Matsuda | Determination and Correlation of LLE and SLE Data for the Methanol + Cyclohexane, Aniline + Heptane, and Phenol + Hexane System[END_REF]) > 255.2 K (pyridine [START_REF] Dahmani | Diagramme d'equilibre liquide-liquide de systemes binaires pyridine+n-alcanes[END_REF]). In contrast with aniline, the liquid mixture 1OH + pyridine shows a positive E r ε value (2.85 [START_REF] Riddick | Organic solvents: physical properties and methods of purification[END_REF][START_REF] Bakshi | Thermodynamic Behavior of Mixtures. 4. Mixtures of Methanol with Pyridine and N,N-Dimethylformamide at 25 °C[END_REF]), indicating positive contributions from the formed multimers, which are predominant over the negative contributions from the rupture of interactions. This is consistent with the fact that E m H (1OH + pyridine) = -707 J•mol -1 [START_REF] Touhara | Excess molar enthalpies of methanol + pyridine, + methylpyridine, and + 2,6-dimethylpyridine[END_REF] is somewhat lower than E m H (1OH + aniline) (see above), and suggests that strong 1OH-pyridine interactions could be enhancing the dipole moment of pyridine molecules in the mixed state. It is interesting to note that the results from E r ε are also in accordance with those from the concentration-concentration structure factor ( CC (0) S )

formalism. The concentration-concentration structure factor, defined by [START_REF] Cobos | An exact quasi-chemical equation for excess heat capacity with W-shaped concentration dependence[END_REF][START_REF] Rubio | Mixtures with "w-Shape" CEp curves. A light scattering study[END_REF]:

1 2 CC 2 m m 2 E 1 2 2 2 1 1 , , (0) 0 1 
T p T p x x S G RT x x G x RT x = = >     ∂ ∂ +     ∂ ∂   ∆   (15) 
where m G ∆ is the molar Gibbs energy of mixing, is a way to study fluctuations in a binary mixture. For ideal mixtures,

2 CC 1 (0) S x x = . If 2 CC 1 (0) S x x >
, the dominant trend in the system is homocoordination (separation of the components), whereas if 

Molar refraction

The molar refraction, m R , is proportional to the average electronic contribution to the polarizability, e α , from one molecule in a macroscopic sphere of liquid [START_REF] Fröhlich | Theory of Dielectrics[END_REF][START_REF] Chelkowski | Dielectric Physics[END_REF], and consequently it is a measure of dispersive interactions [START_REF] Chelkowski | Dielectric Physics[END_REF][START_REF] Brocos | Refractive indices, molar volumes and molar refractions of binary liquid mixtures: concepts and correlations[END_REF]. It is defined by the so-called Lorentz-Lorenz equation [START_REF] Fröhlich | Theory of Dielectrics[END_REF][START_REF] Chelkowski | Dielectric Physics[END_REF]:

m A e 0 2 D m 2 D 1 2 3 N n R V n α ε - = = + ( 16 
)
where A N is Avogadro's constant and 0

ε the vacuum permittivity. The m R /cm (1OH), -0.17 (3OH), -0.07 (5OH). They mean there is a loss in dispersive interactions along mixing with respect to the ideal state, in which dipoles of different components do not interact.

The lower E m R value encountered for the methanol solution may be due, in this case, to a formation of a larger number of hydrogen bonds between the components upon mixing. A similar trend is observed for alkan-1-ol + hexan-1-amine mixtures [START_REF] Hevia | Thermodynamics of mixtures with strongly negative deviations from Raoult's law. XV. Permittivities and refractive indices for 1-alkanol + n-hexylamine systems at[END_REF].

Kirkwood-Fröhlich model

The Kirkwood-Fröhlich model for dielectrics is based on fluctuation relations at zero field.

It is assumed that the molecules are in a spherical cavity of an infinitely large dielectric. The high-frequency permittivity, r ε ∞ , with only induced polarizability contributions, is used to treat macroscopically the induced polarizability. There is a local field in the cavity that plays the role of long-range dipolar interactions, and is calculated considering the outside of the cavity as a continuous medium of permittivity r ε . The Kirkwood correlation factor, K g , represents the effect of short-range interactions and informs about the deviations of the relative orientation of a dipole with respect to its neighbors from randomness. For a one-fluid model of a mixture of polar liquids [START_REF] Reis | Kirkwood correlation factors in liquid mixtures from an extended Onsager-Kirkwood-Frohlich equation[END_REF], K g can be determined using [START_REF] Fröhlich | Theory of Dielectrics[END_REF][START_REF] Chelkowski | Dielectric Physics[END_REF][START_REF] Reis | Kirkwood correlation factors in liquid mixtures from an extended Onsager-Kirkwood-Frohlich equation[END_REF][START_REF] Moreau | Thermodynamic and physical behaviour of water + acetonitrile mixtures. Dielectric properties[END_REF]: 2.

B m 0 r r r r K 2 2 A r r 9 ( )(2 ) ( 2) k TV g N ε ε ε ε ε µ ε ε ∞ ∞ ∞ - + = + (17) 
The values of K g (nOH+aniline) obtained in this work are moderately high and decrease

with n (Figure 7): 1.94 (1OH), 1.72 (3OH). 1.50 (5OH). The n variation can be ascribed to the lower and weaker solvation and self-association of the alkan-1-ol as its chain becomes longer.

We note that K g (1OH + aniline) is considerably lower than K g (1OH + hexan-1-amine) [START_REF] Hevia | Thermodynamics of mixtures with strongly negative deviations from Raoult's law. XV. Permittivities and refractive indices for 1-alkanol + n-hexylamine systems at[END_REF] (Figure 7), indicating that solvation and the self-association of the alkan-1-ol, a key feature of 1OH + hexan-1-amine, is less important in the aniline mixture. The dependence of K g (1OH + aniline) with 1 φ suggests that aniline is a better breaker of the 1OH network than hexan-1amine. For the sake of comparison, we also show K g results when aniline is replaced by benzonitrile (293. 15 K, [20]), a strongly polar, non-associated compound. In fact, in this case the K g curve increases even slowly with 1 φ (Figure 7), as a result of a quite effective rupture of the self-association of 1OH by benzonitrile [START_REF] González | Thermodynamics of mixtures containing aromatic nitriles[END_REF]. On the other hand, if aniline is kept but 1OH is replaced by a strongly polar, non-associated compound such as N,N-dimethylformamide [START_REF] Hevia | Thermodynamics of amide + amine mixtures. 4. Relative permittivities of N,N-dimethylacetamide + Npropylpropan-1-amine, + N-butylbutan-1-amine, + butan-1-amine, or + hexan-1-amine systems and of N,N-dimethylformamide + aniline mixture at several temperatures. Characterization of amine + amide systems using ERAS[END_REF],

the values of K g are very low (Figure 7) as the high contribution to parallel alignment from the association of 1OH disappears.

Lastly, let us see that the K g curve of the system 1OH + pyridine [START_REF] Bakshi | Thermodynamic Behavior of Mixtures. 4. Mixtures of Methanol with Pyridine and N,N-Dimethylformamide at 25 °C[END_REF] (Figure 7) is very similar to that of the mixture 1OH + aniline. As has been noted above, the former is characterized by homocoordination, whereas the latter by heterocoordination. The results from the model suggest that, even though the kind of interactions predominant in each mixture is different, the multimers formed by the molecules are structured in such a way that the average relative orientation of neighbouring dipoles is practically the same in both systems.

Conclusions

Measurements of ρ (T = 298. 

x ρ /g•cm -3 c /m•s -1 E m V /cm 3 •mol -1 E S κ /TPa -1 E c /m•s -1 1 x ρ /g•cm -3 c /m•s -1 E m V /cm 3 •mol -1 E S κ /TPa -1 E c /m•
u p = 1 kPa ; 1 ( ) u x = 0.0005; ( ) u c = 0.2 m•s -1 ; E m ( ) u V = 0.010• E m max | | V + 0.005 cm 3 •mol -1 ; E ( ) u c = 0.4 m•s -1 . Relative standard uncertainties ( r u ): r ) ( u ρ = 0.0008.
u φ = 0.004; E r ( ) p T u ε   ∂ ∂   = 0.0008 K -1 .
Table 7 Coefficients Ai and standard deviations, E ( ) F σ (equation ( 12)), for the representation of E F at temperature T and pressure p = 0.1 MPa for alkan-1-ol (1) + aniline liquid mixtures by equation [START_REF] Sanz | Thermodynamics of mixtures with strongly negative deviations from Raoult's law[END_REF].

Property E F alkan-1-ol T/K 0 A 1 A 2 A 3 A 4 A 5 A 6 A E ( ) F σ E m
V /cm 3 •mol -1 methanol 298.15 -3.607 -1.39 -0.75 -0. V agrees with our n variation and is close to ref. [START_REF] Katz | Viscosities, Densities, and Refractive Indices of Binary Liquid Mixtures[END_REF]. Symmetry of the curve does not agree with ours. [START_REF] Goyal | Densities, viscosities and thermodynamic excess properties of ternary liquid mixtures of aniline and methyl alcohol as common components and nonpolar solvents at 298.15 K[END_REF] ∆ ; values lower than ours for n = 3 and comparable for n = 5. 7. 7. 7.
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  fitted to Redlich-Kister polynomials. The agreement among the reported data and other literature sources is analysed by comparing E m deviation of c from mole-fraction linearity ( c ∆ ). The positive excess molar internal energies at constant volume ( E m,V U ) show the dominance of the breaking of interactions between like molecules in the energy balance on mixing, particularly the breaking of strong dipolar interactions between aniline molecules. This contribution is also dominant for the E r ε values, as they are negative and decrease with the length of the alkan-1-ol chain. Calculations on the concentration-concentration structure factor are consistent with these statements, revealing homocoordination in the studied systems. The E m V are negative, which together with the positive

  filled with the samples and closed to avoid liquid evaporation. The density of the pure compounds was measured along the experiments, remaining constant within the experimental uncertainty.Temperatures were measured using Pt-100 resistances. They were calibrated using the triple point of water and the melting point of Ga, according to the ITS-90 scale of temperature, as reference points. The standard uncertainty of this quantity is 0.01 K for ρ and c measurements, and 0.02 K for r ε and D n measurements.Densities and speeds of sound of the liquids were obtained by means of a vibrating-tube densimeter and sound analyser, Anton Paar model DSA 5000, with a temperature stability of 0.001 K. A description of the calibration procedure has been given elsewhere[START_REF] González | Thermodynamics of (ketone + amine) mixtures. Part VI. Volumetric and speed of sound data at (293.15, 298.15, and 303.15K for (2-heptanone + dipropylamine, +dibutylamine, or +triethylamine) systems[END_REF]. The relative standard uncertainty of the ρ measurements is 0.0008. The determination of the speed of sound is based on the measurement of the propagation time of short acoustic pulses of 3 MHz centre frequency[START_REF] Schneditz | A sound-speed sensor for the measurement of total protein concentration in disposable, blood-perfused tubes[END_REF], which are repeatedly transmitted through the sample. The standard uncertainty of the c measurements is 0.2 m•s -1 . The experimental technique was checked through the determination of the excess molar volume, E m V , and excess isentropic compressibility, E S κ (see equations below), of the cyclohexane + benzene mixture at T = (293.15 to 303.15) K, and there is good agreement between our results and published values [42-45]. The quantity D n was determined by means of a Bellingham + Stanley RFM970 automatic refractometer, which determines the critical angle at the wavelength of the sodium D-line (589.3 nm) and relates it to the corresponding refractive index. The standard uncertainty of D n is 0.00008. The temperature stability (0.02 K) is achieved by means of Peltier modules. The apparatus was calibrated following the recommendations by Marsh [46], using 2,2,4trimethylpentane and toluene at T = (293.15 to 303.15) K.

c

  compounds at T = 298.15 K and p = 0.1 MPa were obtained from linear regressions of experimental ρ values in the range (293.15 to 303.15) of alkan-1-ol (1) + aniline (2) liquid mixtures at T = 298.15 K and p = 0.1 MPa are collected as functions of 1

T

  = 298.15 K and p = 0.1 MPa, are plotted together with their corresponding Redlich-Kister regressions in Figures1-6.

  As can be seen from Figures1 and S1-S3, there are several sources of E m V

U

  , when n is incremented by 1 unit tends to decrease. This can be ascribed to a lower and weaker association of longer alkan-1-ols. Negative values of E S κ are typical of solutions where there are relevant interactions between unlike molecules and/or structural effects [61,62]. E S κ /TPa -1 values of nOH + aniline liquid mixtures are moderately negative: -109.7 (1OH), -72.5 (3OH), -37.3 (5OH), and their change with n is parallel to that of E m V . They can be interpreted in terms of a decrease of the free volume available for the molecules due to the structural effects that make E m V negative, which make the mixtures less compressible. These values are consistent with the positive E c /m•s -1 values: 139.0 (1OH), 86.5 (3OH), 44.8 (5OH).

µat 1 x

 1 Here, Bk is Boltzmann's constant; A N , Avogadro's constant; 0 ε , the vacuum permittivity; and m V , the molar volume of the liquid at the working temperature, T. For polar compounds, r . µ represents the dipole moment of the solution, estimated from the equation[START_REF] Reis | Kirkwood correlation factors in liquid mixtures from an extended Onsager-Kirkwood-Frohlich equation[END_REF]: stands for the dipole moment of component i (= 1,2). Calculations have been performed using smoothed values of E m ∆ = 0.01. The source and values of i µ used for alkan-1-ol + aniline mixtures are collected in Table

ε

  15 K), c (T = 298.15 K), r ε at 1 MHz (T = 293.15 K to 303.15 K) and D n (T = 293.15 K to 303.15 K) have been reported for the liquid mixtures methanol, propan-1-ol or pentan-1-ol + aniline at 0.1 MPa. The data have been useful to identify inconsistencies among different literature sources on alkan-1-ol + aniline systems. that increase in absolute value with the length of the alkan-1-ol reveal the predominance of the breaking of the interactions between like molecules along mixing. This is supported by the application of the concentration-concentration structure factor formalism. The negative E m V values show the existence of important structural effects in the mixtures under study. According to the Kirkwood-Fröhlich model, the average relative orientation of neighbouring dipoles is similar in the mixtures methanol + aniline or + pyridine.

b

  Determined using experimental values measured in this work and * m p C values from the literature included in this table.

  alkan-1-ol ( 1 φ ), refractive indices at the sodium D-line ( D n ) and excess refractive indices at the sodium D-line ( E D n ) of alkan-1-ol (1) + aniline (2) liquid mixtures as functions of the mole fraction of the alkan-1-ol, 1x , at temperature T and pressure p = 0.1 MPa. aniline (2) ; T/K = 293

  n = 0.00008. Expanded uncertainty at 0.95 confidence level (U ): E D ( ) U n = 0.0002.

Figure 1 .

 1 Figure 1. Excess molar volume ( E m V ) of alkan-1-ol (1) + aniline (2) liquid mixtures as a function of the alkan-1-ol mole fraction ( 1 x ) at 298.15 K and 0.1 MPa. Symbols, experimental values: (•), methanol (this work); ( ), propan-1-ol (this work); (▲), pentan-1-ol (this work); (○), methanol ([21], T = 293.15 K); ( ⊕ ), methanol ([22], T = 308.15 K); (□), propan-1-ol ([31]); (♦), butan-1-ol ([23]); (▼), butan-1-ol ([33]); (Δ), pentan-1-ol ([30], T = 293.15 K). Solid lines, calculations with equation (11) using the coefficients from Table7.

Figure 2 .

 2 Figure 2. Excess isentropic compressibility ( E S κ ) of alkan-1-ol (1) + aniline (2) liquid mixtures as a function of the alkan-1-ol mole fraction ( 1 x ) at 298.15 K and 0.1 MPa. Full symbols, experimental values (this work): (•), methanol; ( ), propan-1-ol; (▲), pentan-1-ol. Solid lines, calculations with equation (11) using the coefficients from Table7.

Figure 3 .

 3 Figure 3. Excess speed of sound ( E c ) of alkan-1-ol (1) + aniline (2) liquid mixtures as a function of the alkan-1-ol mole fraction ( 1 x ) at 298.15 K and 0.1 MPa. Full symbols, experimental values (this work): (•), methanol; ( ), propan-1-ol; (▲), pentan-1-ol. Solid lines, calculations with equation (11) using the coefficients from Table7.

Figure 4 .

 4 Figure 4. Excess relative permittivity ( E r ε ) of alkan-1-ol (1) + aniline (2) liquid mixtures as a function of the alkan-1-ol volume fraction ( 1 φ ) at 298.15 K, 0.1 MPa, and 1 MHz. Symbols, experimental values: (•), methanol (this work); ( ), propan-1-ol (this work); (▲), pentan-1-ol (this work); (□), propan-1-ol ([24], T = 307.15 K); (◊), propan-1-ol ([32], T = 303.15 K). Solid lines, calculations with equation (11) using the coefficients from Table7.

Figure 5 .

 5 Figure 5. Excess refractive index at the sodium D-line ( E D n ) of alkan-1-ol (1) + aniline (2) liquid mixtures as a function of the alkan-1-ol volume fraction ( 1 φ ) at 298.15 K and 0.1 MPa. Full symbols, experimental values: (•), methanol (this work); ( ), propan-1-ol (this work); (▲), pentan-1-ol (this work); (○), methanol ([21], T = 303.15 K); (□), propan-1-ol ([37]); (♦), butan-1-ol ([23]). Solid lines, calculations with equation (11) using the coefficients from Table7.

Figure 6 .

 6 Figure 6. Temperature derivative of the excess relative permittivity (

Figure 7 .

 7 Figure 7. Kirkwood correlation factor ( K g ) of several (1) + (2) liquid mixtures as a function of the volume fraction of compound (1), 1 φ , at 0.1 MPa and 298.15 K: Solid lines, alkan-1-ol (1) + aniline (2) (this work); the numbers in parentheses indicate the number of carbon atoms of the alkan-1-ol. (---), methanol (1) + benzonitrile (2) (293.15 K, [20]). (••••••), N,Ndimethylformamide (1) + aniline (2) [78]. (--•• --), methanol (1) + pyridine (2) [68]. (-••• -), methanol (1) + hexan-1-amine (2) [13].
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 4 

	collects their 1 φ , r ε and E r ε values of as functions of 1 x in the T
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	includes the parameters i A obtained, and the standard deviations,	σ	(F	E )	, defined by:
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		1						

  3 

  3 

Table 1

 1 Sample description.

	Chemical name	CAS Number	Source	Purification method	Purity a	Water content b
	methanol	67-56-1	Sigma-Aldrich	none	0.999	2•10 -5
	propan-1-ol	71-23-8	Fluka	none	0.999	1•10 -3
	pentan-1-ol aniline	71-41-0 62-53-3	Sigma-Aldrich Sigma-Aldrich	none none	0.999 0.999	3•10 -4 4•10 -4
	a In mole fraction. By gas chromatography. Provided by the supplier.		

b In mass fraction. By Karl-Fischer titration.

Table 2

 2 Thermophysical properties of the pure liquids used in this work at temperature T and pressure p

	= 0.1 MPa: dipole moment ( µ ), density ( * ρ ), speed of sound ( * c ), isobaric thermal expansion
	coefficient ( * α p ), isentropic compressibility ( * κ S ), molar isobaric heat capacity ( * p C ), m
	isothermal compressibility ( * κ T ), refractive index at the sodium D-line ( * D n ) and relative
	permittivity at frequency f = 1 MHz ( * r ε ). a			
	Property	T/K	Methanol	propan-1-ol	pentan-1-ol	aniline
	µ/D		1.664 [79]	1.629 [79]	1.598 [79]	1.51 [58]
	* ρ /g•cm -3 * c /m•s -1 * p α /10 -3 K -1 * S κ /TPa -1	293.15 0.79191 0.7916 [80] 0.791400 [81] 298.15 0.78682 0.7869 [85] 0.786884 [86] 303.15 0.78259 0.782158 [86] 293.15 1119.1 1119 [87] 298.15 1102.1 1101.9 [89] 303.15 1086.6 1186.37 [90] 298.15 1.185 1.196 [58] 293.15 1008.2	0.80352 0.80361 [82] 0.79941 0.79960 [82] 0.79547 0.79561 [82] 1222.5 1223 [88] 1205.1 1206 [88] 1188.6 1189 [88] 1.007 1.004 [58] 832.7	0.81454 0.81468 [83] 0.81081 0.81103 [83] 0.80724 0.81737 [83] 1292.4 1292 [87] 1275.3 1276 [87] 1259.0 1259 [87] 0.900 0.905 [58] 735.0	1.02166 1.02166 [30] 1.0217 [84] 1.01731 1.0174 [84] 1.01301 1.0130 [84] 1658.0 1651.3 [36] 1657.0 [61] 1657.0 [22] 1638.6 1632.8 [36] 1638.6 [61] 1617.9 1614.5 [36] 1619.2 [61] 0.850 0.849 [58] 356.1
		298.15 1046.7 1028 [58] 303.15 1082.3	861.4 849 [58] 889.8	758.3 781.5	366.1 368 [58] 377.1
	* p C /J•mol -1 •K -1 m	298.15 81.92 [91]	146.88 [91]	207.45 [92]	191.01 [93]
	b n D κ /TPa -1 * T * * r ε	298.15 1254.9 1248 [58] 293.15 1.32852 1.32859 [94] 298.15 1.32639 1.32652 [97] 303.15 1.32431 1.32457 [99] 1.32410 [87] 293.15 33.576 33.61 [101]	1016.1 1026 [58] 1.38513 1.38512 [95] 1.38309 1.38307 [87] 1.38101 1.38104 [87] 21.225 21.15 [102]	884.9 884 [58] 1.41000 1.40986 [87] 1.40800 1.40789 [87] 1.40596 1.40592 [100] 15.746 15.63 [101]	469.3 1.58656 1.5865 [96] 1.58660 [21] 1.58378 1.58364 [58] 1.5836 [98] 1.58109 1.58143 [21] 7.137 7.07 [103] 7.045 [104]

Table 3

 3 Density ( ρ ), speed of sound ( c ), excess molar volume ( E

	m V ), excess isentropic compressibility

Table 4

 4 Volume fractions of alkan-1-ol ( 1 φ ), relative permittivities at frequency f = 1 MHz ( r ε ) and excess relative permittivities at f = 1 MHz ( E r ε ) of alkan-1-ol (1) + aniline (2) liquid mixtures as functions of the mole fraction of the alkan-1-ol (1x ), at temperature T and pressure p = 0.1 MPa.

	a											
	1 x	1 φ	ε	r	ε	E r	1 x	1 φ	ε	r	ε	E r
			methanol (1) + aniline (2) ; T/K = 293.15				
	0.0502	0.0229	7.575	-0.167	0.5508	0.3525	15.591	-0.866
	0.1006	0.0473	8.049	-0.339	0.5977	0.3974	16.804	-0.840
	0.1516	0.0735	8.590	-0.490	0.6507	0.4526	18.355	-0.748
	0.2003	0.1001	9.158	-0.626	0.6971	0.5053	19.798	-0.699
	0.2510	0.1295	9.846	-0.715	0.7501	0.5713	21.646	-0.596
	0.3024	0.1614	10.582	-0.822	0.7997	0.6393	23.532	-0.507
	0.3489	0.1922	11.371	-0.848	0.8497	0.7151	25.655	-0.389
	0.3976	0.2266	12.234	-0.894	0.8992	0.7984	27.960	-0.286
	0.4504	0.2667	13.318	-0.870	0.9500	0.8940	30.590	-0.183
	0.4980	0.3057	14.331	-0.888						
			methanol (1) + aniline (2) ; T/K = 298.15				
	0.0502	0.0230	7.421	-0.172	0.5508	0.3530	15.126	-0.922
	0.1006	0.0474	7.872	-0.346	0.5977	0.3979	16.295	-0.903
	0.1516	0.0736	8.391	-0.499	0.6507	0.4532	17.801	-0.814
	0.2003	0.1003	8.934	-0.640	0.6971	0.5059	19.188	-0.777
	0.2510	0.1297	9.592	-0.735	0.7501	0.5718	20.997	-0.657
	0.3024	0.1617	10.297	-0.850	0.7997	0.6398	22.825	-0.571
	0.3489	0.1925	11.059	-0.877	0.8497	0.7155	24.895	-0.440
	0.3976	0.2270	11.888	-0.932	0.8992	0.7987	27.127	-0.340
	0.4504	0.2672	12.929	-0.921	0.9500	0.8942	29.693	-0.220
	0.4980	0.3062	13.908	-0.941						
			methanol (1) + aniline (2) ; T/K = 303.15				
	0.0502	0.0230	7.273	-0.174	0.5508	0.3532	14.668	-0.970
	0.1006	0.0475	7.702	-0.352	0.5977	0.3982	15.814	-0.941
	0.1516	0.0737	8.196	-0.508	0.6507	0.4535	17.248	-0.878
	0.2003	0.1004	8.718	-0.649	0.6971	0.5062	18.600	-0.834
	0.2510	0.1299	9.344	-0.755	0.7501	0.5721	20.353	-0.716
	0.3024	0.1618	10.022	-0.868	0.7997	0.6400	22.136	-0.617
	0.3489	0.1927	10.751	-0.906	0.8497	0.7157	24.131	-0.500
	0.3976	0.2272	11.554	-0.958	0.8992	0.7989	26.324	-0.371
	0.4504	0.2674	12.548	-0.962	0.9500	0.8943	28.809	-0.253
	0.4980	0.3064	13.497	-0.980						
			propan-1-ol (1) + aniline (2) ; T/K = 293.15				
	0.0498	0.0412	7.463	-0.254	0.5494	0.5001	12.311	-1.871
	0.0994	0.0830	7.802	-0.504	0.5998	0.5515	13.043	-1.864
	0.1508	0.1272	8.175	-0.754	0.6507	0.6045	13.868	-1.785
	0.2002	0.1704	8.558	-0.980	0.7005	0.6574	14.724	-1.674
	0.2478	0.2128	8.952	-1.183	0.7505	0.7117	15.669	-1.494

Table 6

 6 Volume fraction of alkan-1-ol ( 1 φ ) and temperature derivative of the excess relative permittivity at frequency f = 1 MHz (

		(	ε ∂	E r	T ∂	) p	) of alkan-1-ol (1) + aniline (2) liquid mixtures as functions
	of the mole fraction of the alkan-1-ol ( 1 x ) at temperature T and pressure p = 0.1 MPa. a
	1 x	1 φ				(	ε ∂	E r	T ∂	) p	1 x	1 φ	(	ε ∂	E r	T ∂	) p
			methanol (1) + aniline (2) ; T/K = 298.15	
	0.0502	0.0230				-0.0007	0.5508	0.3530		-0.0104
	0.1006	0.0474				-0.0013	0.5977	0.3979		-0.0101
	0.1516	0.0736				-0.0018	0.6507	0.4532		-0.0130
	0.2003	0.1003				-0.0023	0.6971	0.5059		-0.0135
	0.2510	0.1297				-0.0040	0.7501	0.5718		-0.0120
	0.3024	0.1617				-0.0046	0.7997	0.6398		-0.0110
	0.3489	0.1925				-0.0058	0.8497	0.7155		-0.0111
	0.3976	0.2270				-0.0064	0.8992	0.7987		-0.0085
	0.4504	0.2672				-0.0092	0.9500	0.8942		-0.0070
	0.4980	0.3062				-0.0092			
			propan-1-ol (1) + aniline (2) ; T/K = 298.15	
	0.0498	0.0413				0.0012	0.5494	0.5003		0.0054
	0.0994	0.0831				0.0023	0.5998	0.5517		0.0058
	0.1508	0.1273				0.0038	0.6507	0.6047		0.0034
	0.2002	0.1705				0.0051	0.7005	0.6576		0.0032
	0.2478	0.2129				0.0057	0.7505	0.7118		0.0009
	0.3001	0.2604				0.0063	0.8004	0.7671		0.0009
	0.3518	0.3083				0.0067	0.8498	0.8229		-0.0007
	0.4015	0.3552				0.0075	0.8998	0.8806		-0.0016
	0.4500	0.4019				0.0063	0.9502	0.9400		-0.0011
	0.5003	0.4512				0.0072			
			pentan-1-ol (1) + aniline (2) ; T/K = 298.15	
	0.0574	0.0674				0.0030	0.5470	0.5892		0.0204
	0.0993	0.1158				0.0056	0.6010	0.6414		0.0206
	0.1484	0.1715				0.0082	0.6509	0.6889		0.0189
	0.2005	0.2295				0.0112	0.7004	0.7352		0.0181
	0.2513	0.2850				0.0135	0.7512	0.7819		0.0148
	0.3013	0.3387				0.0162	0.8004	0.8265		0.0130
	0.3485	0.3885				0.0176	0.8506	0.8712		0.0087
	0.4009	0.4428				0.0192	0.8999	0.9144		0.0065
	0.4488	0.4916				0.0199	0.9501	0.9576		0.0025
	0.5009	0.5438				0.0210			
	a Standard uncertainties (u): ( ) u T = 0.02 K; ( ) u p = 1 kPa; ( ) u f = 20 Hz;	1 ( ) u x = 0.0005;

1 ( )

Table 8

 8 Literature data on density ( ρ ), speed of sound ( c ), refractive index at the sodium D-line ( D ) of alkan-1-ol (1) + aniline at pressure 0.1 MPa and temperature T.
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