
Accepted Manuscript

The experimental investigations on viscosity, surface tension,
interfacial tension and solubility of the binary and ternary systems
for tributyl phosphate (TBP) extractant in various organic solvents
with water: Thermodynamic NRTL model and molecular
interaction approach

Thidarat Wongsawa, Tanakon Koonsang, Naphaphan
Kunthakudee, Tatchanok Prapasawat, Kreangkrai Maneeintr, Ura
Pancharoen

PII: S0167-7322(17)34645-7
DOI: https://doi.org/10.1016/j.molliq.2017.12.074
Reference: MOLLIQ 8370

To appear in: Journal of Molecular Liquids

Received date: 3 October 2017
Revised date: 13 December 2017
Accepted date: 14 December 2017

Please cite this article as: Thidarat Wongsawa, Tanakon Koonsang, Naphaphan
Kunthakudee, Tatchanok Prapasawat, Kreangkrai Maneeintr, Ura Pancharoen , The
experimental investigations on viscosity, surface tension, interfacial tension and solubility
of the binary and ternary systems for tributyl phosphate (TBP) extractant in various
organic solvents with water: Thermodynamic NRTL model and molecular interaction
approach. The address for the corresponding author was captured as affiliation for all
authors. Please check if appropriate. Molliq(2017), https://doi.org/10.1016/
j.molliq.2017.12.074

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.

https://doi.org/10.1016/j.molliq.2017.12.074
https://doi.org/10.1016/j.molliq.2017.12.074
https://doi.org/10.1016/j.molliq.2017.12.074


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

1 

 

The experimental investigations on viscosity, surface tension, interfacial tension and 

solubility of the binary and ternary systems for tributyl phosphate (TBP) extractant in  

various organic solvents with water: thermodynamic NRTL model and molecular 

interaction approach 

 

Thidarat Wongsawa
a
, Tanakon Koonsang

a
, Naphaphan Kunthakudee

b
,  

Tatchanok Prapasawat
c
, Kreangkrai Maneeintr

d
, Ura Pancharoen

a,*
 

 

a
 Department of Chemical Engineering, Faculty of Engineering, Chulalongkorn University, 

Patumwan, Bangkok 10330, Thailand 

b
 Department of Chemical Engineering, Faculty of Engineering and Industrial Technology, 

Silpakorn University, Meuang, Nakhon Pathom 73000, Thailand 

c 
Department of Petrochemical and Environmental Engineering, Faculty of Engineering, 

Pathumwan Institute of Technology, Patumwan, Bangkok 10330, Thailand 

d
 Carbon Capture, Storage and Utilization Research Laboratory, Department of Mining and 

Petroleum Engineering, Faculty of Engineering, Chulalongkorn University, Patumwan, 

Bangkok 10330, Thailand 

 

Abstract 

 

In order to provide a database for supporting stability in the separation processes,  

the physical properties of the mixing solutions between extractant and organic solvents, 

with/without water, were investigated at temperature 303.2 K and pressure 0.1 MPa.  

The extractant of tributyl phosphate (TBP) as well as the following organic solvents i.e. 

cyclohexane, n-heptane, kerosene and toluene were selected for use in this work. Further,  

the physical properties of the mixing solutions such as viscosity, surface tension, interfacial 

tension and solubility with water were observed when the percent weights of the extractant 

increased. The principle of intermolecular attraction between the molecules in the mixing 

solutions was considered in order to explain the tendencies of results. Tie-line data were 

determined for ascertaining the solubility of extractant in the organic and aqueous phases.  

A thermodynamic NRTL model was also evaluated and its data compared with  

the experimental results. Consequently, good correlations were displayed by the root-mean 

square deviation (rmsd) at values about 2%. Finally, for understanding the solvation of solute 
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