Accepted Manuscript o

CHEMICAL

Liquid-liquid extraction of calcium using ionic liquids in spiral microfluidics ENGINEERING
JOURNAL o

Shirin Marsousi, Javad Karimi-Sabet, Mohammad Ali Moosavian, Younes r Q T o

Amini » '

PII: S1385-8947(18)31749-2

DOI: https://doi.org/10.1016/j.cej.2018.09.030

Reference: CEJ 19869

To appear in: Chemical Engineering Journal

Received Date: 11 December 2017

Revised Date: 29 August 2018

Accepted Date: 6 September 2018

Please cite this article as: S. Marsousi, J. Karimi-Sabet, M. Ali Moosavian, Y. Amini, Liquid-liquid extraction of
calcium using ionic liquids in spiral microfluidics, Chemical Engineering Journal (2018), doi: https://doi.org/
10.1016/j.cej.2018.09.030

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.cej.2018.09.030
https://doi.org/10.1016/j.cej.2018.09.030
https://doi.org/10.1016/j.cej.2018.09.030

Liquid-liquid extraction of calcium using ionic liquids in

spiral microfluidics

Shirin Marsousi?, Javad Karimi-Sabet®”*, Mohammad Ali Moosavian?, Younes Amini®

2School of Chemical Engineering, Faculty of Engineering, University of Tehran, Tehran, Iran
PNFCRS, Nuclear Science and Technology Research Institute, Tehran, Iran.

¢ Department of Chemical Engineering, Isfahan University of Technology, Isfahan, Iran

Abstract

Using microfluidic systems in liquid-liquid extraction process has distinctive advantageous, including lower
consumption and high extraction efficiency. In this research, the separation of calcium metal ions from the aqueous
phase is investigated by use of 1-Ethyl-3-methylimidazolium bis(trifluoromethylsulfonyl)imide (EMIM NTf,) and
1-Butyl-3-methylimidazolium bis(trifluoromethylsulfonyl)imide (BMIM NTf,) to enhance the performance of the
liquid-liquid extraction. The ‘main idea is to evaluate the geometrical effect of microchannel in the extraction
efficiency. For this purpose, the spiral microchannel was constructed to induce the centrifugal force. Comprehensive
parametric studies are done to reveal the effect of the main parameters on the extraction performance of the
microfluidic device. At first, the effect of the alkyl chain of ionic liquids in the extraction efficiency is investigated.
The results showed that the shorter length of the chain has the higher extraction efficiency. Then, the physical
parameters such as calcium concentration, a crown ether concentration and the pH are optimized in the traditional

extraction. The results of experiments show that the maximum extraction efficiency of 50% is achieved when the
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