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Abstract 
 

Polysaccharides are ideal ecofriendly materials. They surround us in 

every conceivable form. They are the most important constituents of food, 

clothing, structural materials and are also of special usage as adhesive, 

matrix for controlled drug release, flocculant, adsorbents, etc. 

Chemical modifications of polysaccharide result in fine tuning of its 

properties which opens up the possibility of diverse applications. One of the 

most effective methods of chemical modification is grafting with synthetic 

polymeric materials. The resulting hybrid material can have tailor-made 

properties optimized towards any particular application. 

High energy radiation initiated method (gamma rays or electron beam) 

is a more convenient method for graft copolymer synthesis. In many cases 

of synthesis, it is the only method fit as a candidate for commercial 

production. However, the high energy radiations make no distinction 

between the bonds to be broken and the bonds essential for structural 

integrity of the preformed/backbone polymer. 

The monomers, acrylamide and acrylic acid, was graft copolymerized 

onto Carboxymethyl cellulose (CMC) using gamma rays as initiator.  

The structure of pure CMC and grafted with monomers was 

characterized by FTIR spectra, SEM and DSC analysis, The effect of 

various factors affecting grafting, such as concentration of the monomer and 

dose of gamma rays were studied to achieve the optimum grafting 

parameters. 

Adsorption processes do not add undesirable by-products and have been 

found to be superior to other techniques for wastewater treatment in terms of 

simplicity of design and operation, and insensitivity of toxic substances. 



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

the wastewater treatment. 

The grafted Carboxymethyl cellulose (CMC) was examined and 

optimized for its dosage level (100mg/L), optimum pH level (pH 7), contact 

time (90 minutes) and applied against wastewater samples, removal 

efficiencies for total suspended solids, chemical oxygen demand, 

biochemical oxygen demand, total nitrogen, ammonia, phosphate, oil& 

grease and sulphide found to be: 80, 70, 55.8, 48.3, 36.8, 60, 43.4 and 

41.6%, respectively. 
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CHAPTER 1 

INTRODUCTION 

1.1. Problem Statement 

One of the most challenges facing Egypt nowadays is Water resources 

shortage and environmental degradation.  Untreated Wastewater is one of 

the biggest sources of pollution and had a negative effect on major public 

health in many developing countries. Urgent techniques for wastewater 

treatment are needed as soon as possible with low cost due to limited 

financial resources available. About two-thirds of the population in 

developing countries has no sanitation service and suitable sanitation for 

disposing excreta (Rose, 1999). 

The greatest challenge facing most of the countries next two decades in 

water and sanitation sector is searching for economical wastewater 

treatment technique, that may help in reuse of treated effluents for 

agricultural and industrial purposes (Maria and Mayrina, 2011). 

1.2. Existing Situation in Egypt 

Quick population rise, fast urbanization, unequal distribution of 

residents, government strategy to reclaim new land, water consumption 

because of supplying drinking water to villages and water unsustainable 

were the majors environmental challenges facing our society (Abdel 

Wahaab and Omar, 2012). 

Serious water pollution problems and negative impacts on health were 

caused by development of water supply networks in towns, villages and 

cities without the parallel construction of new sewage system.  

In Egypt, wastewater treatment in small communities and /or rural areas 

lags far behind potable water supply. Only small part rural areas about 5% 


