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Abstract 

 

Abstract 
Synthesis of hydrophilic polymeric material having certain function 

groups with the ability to absorbs some heavy metals and some dyes from 

waste water is of a great importance from the point of view of 

environmental studies. The present work may be represented as the 

following : 

The two different methods have been used for the modification of PE-co-

PP non woven fabric via two different techniques:-  

1. Coating of (PE-co-PP) with mixture of CMC and AAc by using 

(E.B) irradiation. 

2. The modification of (PE-co-PP) non-woven fabric by γ – 
irradiation induced grafting of (AAm) monomer . 

3. The modification of hydrophilic substrate to hydrogel was carried 

out through the following: The preparation of clay/PVA hydrogel 

through freezing and thawing followed by E.B. irradiation. The 

different factors which affect the properties of the modified 

substrate were investigated. Moreover, the structure properties of 

the modified substrate were characterized by SEM, XRD, and IR. 

Thermal properties was also investigated by TGA and DSC. 

Hydrophilic property of the modified substrate was investigated 

by water uptake %. 

The results obtained show that the prepared substrates can be used in   

the removal of heavy metals and dyes from waste water.  

 
 
 



 

ACKNOWLEDGMENT 
 
     The author would like to thank the. Prof. Dr. Abo El- Khair B. 

Mostafa Professor of polymer Chemistry, University Collage of Girls, 

Ain- Shams University for his keen enthusiasm, sincere guidance and 

continuous supervision throughout this work.    

Deepest gratitude is owed to Prof. Dr. Basher A. El- Shetary Prof. of 

Inorganic Chemistry, Faculty of Education, Ain Shams University, for his 

capable supervision, encouragement, interest and useful discussion 

throughout this work.       

Deepest gratitude is owed to Prof. Dr. Kariman El- Salmawi Professor of 

Radiation Chemistry National Center for Radiation Research and 

Technology Atomic Energy Authority for suggesting the topic of this 

work, her keen enthusiasm, sincere guidance and continuous supervision 

that made this work possible.    

     Great thanks are due to Dr. Sayeda  M. Ibrahim Assistant Prof. of 

Radiation Chemistry National Center for Radiation Research and 

Technology Atomic Energy Authority for her sincere guidance, capable 

supervision, assistance and valuable discussion throughout this work.    

          Finally, thanks are expressed to the Head of Radiation Chemistry 

Department Prof Dr Nagia El- alayle for her continuous encourage. Also, 

many thanks for my colleagues in the Department. Special thanks are due 

to Prof. Dr. Lobna Abdel Wahab for her facilities and measurements 

throughout this work. Also, many thanks to the staff working in Dr. 

Zakarya Lab. Dr. Hosam Elsyed and Dr. Hoda Hanafy for their facilities 

and measurements throughout this work. And the staff working in the 

radiation source facilitates for their cooperation.        

 



List of Abbreviations 
 

PE-co-PP Polyethylene coated polypropylene non-woven fabric. 
CMC Carboxymethyl cellulose 
AAm Acrylamide 
PVA Poly (vinyl alcohol) 

MMNT Montomorillonite 
AAc Acrylic acid monomer 
γ-rays The gamma radiation source Cobalt 60 
E.B. Electron beam accelerator. 

kGy/s Kilo Gray /second. 
VAc vinyl acetate 
AN acrylonitrile 

LDPE low-density polyethylene 
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