
Detoxification of heavy metal ions from aqueous 

solutions using a novel lignocellulosic multi–metal 

binding biosorbent 

 
BY

Atefeh Abdolali 
 

 

A Dissertation 

Submitted in fulfilment for the degree of 

DOCTOR OF PHILOSOPHY 
 

 

In 

Environmental Engineering 

 

 

 

 

University of Technology, Sydney 

New South Wales, Australia 
 

 

 

July 2017 



Certificate of original authorship

Atefeh Abdolali 

 





ACKNOWLEDGMENTS 



DEDICATION 

 

To my loveliest love, my most favourite boy in the world; 

My dearest Darian 

Who spent whole days and nights of this project beside me! 

  



 

  



JOURNAL PAPERS PUBLISHED 

Abdolali, A.

Abdolali, A.

Abdolali, A.

Abdolali, A.

Abdolali, A.

  



CONFERENCE PRESENTATION

Abdolali, A.

Abdolali, A.



TABLE OF CONTENTS  

 
1 Chapter 1 Introduction 2



2 Chapter 2 Literature review 11

3 Chapter 3 Experimental investigations 51



Chapter 4 Feasibility studies and development of a multi–metal binding 
biosorbent (MMBB) 68

Chapter 5 Heavy metal biosorption from synthetic wastewater by modified 
MMBB, characterization and optimization: batch study 95



Chapter 6 Heavy metal biosorption from synthetic wastewater by modified 
MMBB: column study 127

Chapter 7 Application of modified MMBB for real wastewater and desorption 
study 152

Chapter 8 Conclusions and recommendations 163

References 168

Curriculum Vitae 187 





LIST OF TABLES 

 

Chapter 2 

Chapter 4 

 

 



 

 

Chapter 5 

 

 



 

Chapter 6

Chapter 7

  



LIST OF ILLUSTRATIONS 

Chapter 1 

Chapter 2 

Chapter 3 

Chapter 4 



Chapter 5 





Chapter 6 



Chapter 7 



NOMENCLATURES 







v 



ABBREVIATIONS 

Symbol Description 



Symbol Description 



GREEK SYMBOLS 



PhD DISSERTATION ABSTRACT 

Author:

Date:

Thesis title:

Statistical data:

School:

Supervisors:

 

Keywords:  

Abstract 





Graphical abstract: 

 

Biosrbent selection for Cd, Cu, Pb 
and Zn removal

Standardization 
and 

characterization 
of  biosorbent 

combination in a 
batch system

Optimization of experimental 
conditions in a lab-scale column

Isothem, kinetic 
and 

thermodynamic 
studies

Multi–Metal 
Binding 

Biosorbent


	Title Page
	Certificate of original authorship
	Acknowledgements
	Dedication
	Journal papers published
	Conference presentation
	Table of contents
	List of tables
	List of illustrations
	Nomenclatures
	Abbreviations
	Greek symbols
	Abstract

