
�������� ��	
�����

On the evaluation of density of ionic liquid binary mixtures: Modeling and
data assessment

Abdolhossein Hemmati-Sarapardeh, Mahdi Tashakkori, Mohsen Hos-
seinzadeh, Ahmad Mozafari, Sassan Hajirezaie

PII: S0167-7322(16)31401-5
DOI: doi: 10.1016/j.molliq.2016.07.068
Reference: MOLLIQ 6082

To appear in: Journal of Molecular Liquids

Received date: 1 June 2016
Accepted date: 17 July 2016

Please cite this article as: Abdolhossein Hemmati-Sarapardeh, Mahdi Tashakkori,
Mohsen Hosseinzadeh, Ahmad Mozafari, Sassan Hajirezaie, On the evaluation of den-
sity of ionic liquid binary mixtures: Modeling and data assessment, Journal of Molecular
Liquids (2016), doi: 10.1016/j.molliq.2016.07.068

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.molliq.2016.07.068
http://dx.doi.org/10.1016/j.molliq.2016.07.068


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT
 

1 
 

On the Evaluation of Density of Ionic Liquid Binary Mixtures: Modeling 

and Data Assessment 

Abdolhossein Hemmati-Sarapardeh
a,
*, Mahdi Tashakkori

b
, Mohsen Hosseinzadeh

b
, Ahmad 

Mozafari
b
, Sassan Hajirezaie

c
 

a
 Department of Petroleum Engineering, Amirkabir University of Technology, Tehran, Iran 

b
 Department of Chemical Engineering, Amirkabir University of Technology, Tehran, Iran 

c
 Mewbourne School of Petroleum & Geological Engineering, University of Oklahoma, OK, USA 

 

Abstract: The unique and exciting properties of ionic liquids (ILs) have driven much 

interest in using them in many industrial applications.  The thermophysical properties of pure 

ILs and their binary mixtures with water or alcohols are required for various usages. In this 

communication, in order to determine the density values of ILs, a large data bank containing 

a large number of ILs binary mixture (1510 data sets) was gathered from previously 

published literature. The Least Square Support Vector Machine (LSSVM) strategy as a 

reliable and powerful computational prediction method was utilized for predicting the density 

of binary mixtures at atmospheric pressure. Additionally, a second LSSVM model was 

developed for predicting the density of 1-butyl-3-methylimidazolium tetrafluoroborate + 

methanol binary mixture at different pressures using 405 data points. Coupled Simulated 

Annealing (CSA) optimization tool was employed in order to optimize the parameters of both 

models. For the first model, the inputs were density of each compound at standard condition, 

temperature, and mole fraction of IL and for the second model temperature, pressure, and 

mole fraction of IL were considered as the input parameters. Moreover, in order to evaluate 

the performance of these models, various graphical and statistical error analyses were 

performed. These analyses demonstrated that the developed models are able to predict the 

density of ILs with high accuracy and reliability. Finally, in order to detect the applicability 

domain of the models, the Leverage approach was applied, which led to detection of the 

probable data outliers. According to this approach, the entire experimental data sets in both 

models seem to be reliable except six data points in each model. 

 

 Keyword: Ionic liquid; Density; Binary mixtures; Support vector machine; Leverage 

approach. 

 

*Corresponding Author Email Addresses: aut.hemmati@gmail.com & aut.hemmati@aut.ac.ir  



Download	English	Version:

https://daneshyari.com/en/article/5409945

Download	Persian	Version:

https://daneshyari.com/article/5409945

Daneshyari.com

https://daneshyari.com/en/article/5409945
https://daneshyari.com/article/5409945
https://daneshyari.com/

