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SLE of terbinafine hydrochloride in neat and binary solvent mixtures

Values of the experimental solubility were correlated with different thermodynamic
models.

Thermodynamic properties of terbinafine hydrochloride dissolved in binary
mixtures were evaluated.

Abstract
The solubility of terbinafine hydrochloride in four pure solvents, including methanol, ethanol, n-propanol
and ethyl acetate and their binary solvent mixtures, including (methanol + ethyl acetate), (ethanol + ethyl
acetate) and (n-propanol + ethyl acetate) performed at different mass fractions of methanol, ethanol or n-
propanol ranging from 0.1 to 0.9, was determined by using isothermal saturation method with
temperatures ranging from (278.15 to 313.15) K. The descending order of the mole fraction solubility in
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pure solvents was as follow: methanol > ethanol > n-propanol > ethyl acetate, and for the three mixture with
given initial composition, the solubility of terbinafine hydrochloride increased with increasing
temperature and mass fraction of alcohol for the three systems including (methanol + ethyl acetate),
(ethanol + ethyl acetate) and (n-propanol + ethyl acetate). At the same mass fraction of methanol, ethanol or
n-propanol and temperature, the solubility of terbinafine hydrochloride was greater in (methanol + ethyl
acetate) than in the other mixed solvents. The maximum mole fraction solubility of terbinafine
hydrochloride was observed in methanol (6.297 × 10  at 313.15 K), followed by that in ethanol (3.785 × 10
at 313.15 K), n-propanol (3.007 × 10  at 313.15 K) and ethyl acetate (1.497 × 10  at 313.15 K)·The obtained
solubility data were correlated with Jouyban-Acree model, van't Hoff-Jouyban-Acree model, modified
Apelblat-Jouyban-Acree model and CNIBS/R-K model. The correlation showed good agreement with
experimental results, the largest values of relative average deviations (RAD) and the root-mean-square
deviations (RMSD) between the experimental and calculated solubility were 4.32 × 10  and 15.28 × 10 ,
respectively. On the basis of the obtained solubility, the standard enthalpy of solution (ΔH ), the standard
Gibbs energy (ΔG ) of solution and the standard entropy of solution (ΔS ) of terbinafine hydrochloride
dissolved in pure and mixed solvents were obtained by the famous van't Hoff calculations. Thermodynamic
treatment of solubility data of terbinafine hydrochloride in these pure and mixed solvents by “Apparent
thermodynamic analysis” indicated that the dissolution is an endothermic and entropy-driven process.
The experimental solubility and the models in this study could be helpful in purifying the crude
terbinafine hydrochloride.

Keywords

Terbinafine hydrochloride; Solubility; Ethyl acetate; Modeling; Thermodynamic properties

Recommended articles

Cited by (6)

Solubility enhancement, solvent effect and thermodynamic analysis of pazopanib in co-solvent
mixtures
2021, Journal of Chemical Thermodynamics

Show abstract

Research on the application of 7-chloro-quinaldine adducts in 7-chloro-quinaldine separation
process
2019, Journal of Chemical Thermodynamics

− 2 − 2

− 2 − 2

− 2 − 4

sol
o

sol
o

sol
o

https://www.sciencedirect.com/science/article/pii/S0167732217321670
https://www.sciencedirect.com/science/article/pii/S0167732217323085
https://www.sciencedirect.com/topics/chemistry/enthalpy-of-solution
https://www.sciencedirect.com/topics/chemistry/gibbs-free-energy
https://www.sciencedirect.com/science/article/pii/S0021961420306066
https://www.sciencedirect.com/science/article/pii/S0021961418307365


10/13/22, 2:35 AM Solubility and thermodynamics of terbinafine hydrochloride in different neat and binary solvents: Measurement, correlation and m…

https://www.sciencedirect.com/science/article/abs/pii/S0167732217327046 3/3

Show abstract

Solubility Measurement and Correlation of Pazopanib in (Ethanol/ n-Propanol/2-Propanol/1-
Butanol + Acetonitrile) Mixtures from T = 288.15 to 328.15 K
2022, Journal of Chemical and Engineering Data

Determination and Model Correlation of Rhein in 12 Pure Solvents from 283.15 K to 323.15 K
2022, Journal of Chemical and Engineering Data

Solubility Measurement and Thermodynamic Model Correlation and Evaluation of Macitentan
Form I in Five Pure Solvents (Methanol, Ethanol, n-Propanol, Isopropanol, and N, N-
Dimethylformamide) and Their Solvent Mixtures
2022, Journal of Chemical and Engineering Data

Experimental Determination and Thermodynamic Models for Solid-Liquid Equilibrium of 4-
(4-Aminophenoxy)- N-methylpyridine-2-carboxamide in Pure and Binary Solvent Mixtures for
T = (278.15-328.15) K
2018, Journal of Chemical and Engineering Data

View full text

© 2017 Published by Elsevier B.V.

Copyright © 2022 Elsevier B.V. or its licensors or contributors.
ScienceDirect® is a registered trademark of Elsevier B.V.

https://doi.org/10.1021/acs.jced.1c00548
https://doi.org/10.1021/acs.jced.2c00232
https://doi.org/10.1021/acs.jced.1c00613
https://doi.org/10.1021/acs.jced.8b00165
https://www.sciencedirect.com/science/article/pii/S0167732217327046
https://www.elsevier.com/
https://www.relx.com/

