
 

 

Abstract 

In this work, a new method base on homogeneous liquid–phase microextraction was 

developed for the determination of methadone and tramadol in biological samples. Di-

propylamine was used as extraction solvent with switchable hydrophilicity that can be 

miscible/immiscible upon the addition or removal of CO2 as a reagent. The effects of 

operational parameters of the extraction such as volume of acceptor phase, volume of 

donor phase, pH of donor phase, and ionic strength of solution were investigated. Un-

der optimal conditions, the preconcentration factors, the detection limits and the line-

arity of the method were achieved in the ranges of 135-138, 1.2 µgL−1 and 4–1000 

µgL−1 respectively.  Finally, the proposed method has been successfully applied to the 

analysis of methadone and tramadol in biological samples. 

 
Keywords: Homogeneous liquid-liquid microextraction, Switchable hydrophilicity sol-

vent, Mono and dinitro toluenes, Gas chromatography 

 

 

 



         

 

 

 
University of Zabol 

Graduate school 

Faculty of Science 

Department of Chemistry 
 

The Thesis Submitted for the Degree of M. Sc 

In the field of Analytical Chemistry 

 

Homogeneous liquid-liquid microextraction of  

methadone and tramadol using a switchable-

hydrophilicity solvent and determination by gas 

chromatography 
 

Supervisor: 

Dr. M. Nejati Yazdi 
Dr. H. Ahmar 

 

 

Adviser: 

Dr. K. S. Hasheminasab 
 

 

By: 

M. Najafi 

 

 
Feb 2017 


