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PROJECTS 

1st Phase 

Assessment of the environmental situation in the 

basin of the River Nile using nuclear and related 

analytical techniques (2011-2014). 

2nd Phase 

Environmental studies in Egypt using neutron 

activation analysis and other analytical 

techniques (2015-2018). 
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INTRODUCTION  

Object? 

Why? 

What? 

Where? 

How?  
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OBJECT? NILE RIVER AND DELTA   

 The Nile River is an artery for Egypt because of its being the main 

source of fresh water for all forms of life. The Greek Historian 

Herodotus said about the Nile that; “Egypt is the gift of the Nile”  

 the Nile River was key to the development of the Egyptian 

civilization. Egypt’s dependence on a river as its life source was not 

unique. This dependence was characteristic of several ancient races, 

including the Mesopotamia and Indus civilizations who relied on the 

Tigris/Euphrates and Indus rivers respectively. 

 This could explain the high interest of many scientists to study the 

Nile River for different aspects such as geology, geography, 

agriculture and aquaculture. Scientists have studied the distribution of 

minor, major and trace elements in the Nile valley and Nile River 

banks where the most populated areas.   
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Cont’d 

 The Nile River is one of the 

longest rivers in the world, it 

flows through 11 countries. 

Due to geological peculiarities 

the major source of sediment 

of the Nile Basin is located in 

the Ethiopian Plateau where 

85% of the Nile water comes 

from. Originating from Lake 

Tana (Ethiopia) and Lake 

Victoria (Kenya, Uganda and 

Tanzania), the Nile empties 

into the Mediterranean Sea, 

forming the Nile delta. 
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WHY The Nile River ? 

 In addition to the previous 

reasons, Nile river played a vital 

role in ancient Egyptians’ life 

even in their religion. Although 

the Nile was directly responsible 

for either good or bad fortune 

experienced by the Egyptians, 

they did not worship the Nile 

itself. Rather, they thanked 

specific gods for any good 

fortune. The most famous Gods 

related to Nile are Hapi and 

Osiris 
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5000 years later  

This is not all; there are other sources of 

pollution… 



WHAT, are we seeking for? 
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 The main goal of the current research is to 

determine sources of pollution in the basin of Nile 

river and its Delta.  

 Determination of the content in mg/kg the minor, 

major and trace elements in soil and sediment as a 

monitor of pollution. 

 Base-line information  for constructing an 

ecological map of Egypt, predictions and actions. 

 



WHERE was the present work done?  

 A total of 239 samples were collected along the 

Nile River and its Delta till 2015 (1st phase) and a 

total of 81 samples from the end of 2015 till now 

(2nd phase) . Only 40 soil and sediments samples 

were used for the 1st paper and 10 samples from 

Siwa Oasis for the 2nd paper.   
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All the studied localities (1st phase)  
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Studied and proposed localities (2nd phase) 
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Collection of Sediments and Soil Samples 
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 In Egypt: 

 Samples of 1 kg of riverbank surface soil and shallow water 

sediments were collected in the Delta area and along the Nile 

valley starting from the High Dam in the Upper Egypt to 

Alexandria in the Lower Egypt.  

 Sampling procedures followed IAEA TECDOC-1415 and 

recommendations of the Egyptian Geological Survey and Mining 

Authority (Soil sampling for environmental contaminants, 2004). 

 The samples were air-dried and cleaned from roots of plants and 

other wastes. Samples were dried to constant weight, ground, and 

homogenized using an agate ball mill. 

  Samples of about 100 g of samples were zip-packed.  
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Preparation of Collected Samples 
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 In Dubna – JINR – SNAAAR 

 Irradiations were preformed at Frank Laboratory of Neutron 

Physics of the Joint Institute of Nuclear Research at the 

pulsed reactor IBR 2 using epithermal neutrons. Samples of 

about 100 mg of soil or sediment were wrapped in 

polyethylene and aluminium foils for short and long-term 

irradiations, respectively.  

 To determine short-lived isotopes, samples were irradiated 

for 60 s and measured for 15 min. In case of long-lived 

isotopes, samples were irradiated for 4 days, repacked and 

measured twice using high purity germanium detectors, after 

4–5 days and 20–23 days of decay for 30 min and 1.5 h, 

respectively.  
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HOW, did we analyze the collected samples using NAA 

For irradiation  



IBRIBR--22  

Courtesy of Norbert Kučerka 



Radioanalytical Complex REGATA 
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REGATA 

Courtesy of Norbert Kučerka 



 The accumulated spectra were analyzed for the 

isotopes radioactivity (µCi/g) using Genie 2000 by 

Canberra.  

 A developed software CalcConc at the sector was 

used to calculate the content of the elements in 

(mg/kg). 

 All calculations were done by means of StatSoftTM 

Statistica 11 and OriginLabTM Origin 7.5. 
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H He
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K Ca Sc Ti V Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr

Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te I Xe
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Elements obtained by NAA 
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Used Software Packages in Analysis 
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Statsoft statistica ArcGIS 

OriginLab  PAST 



Screenshot of CalcConc Eng. Ver. 
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OUTCOME, Results and Discussion   

 The distributions of 36 major and trace elements in 40 surface 

soil and sediment samples collected from the Egyptian section 

of the river Nile were determined by epithermal neutron 

activation analysis and compared with corresponding data for 

the Upper Continental Crust and North American Shale 

Composite.  

 A total of 10 samples, were collected randomly from different 

around Siwa oasis beaches within 5 cm from the earth crust. A  

total  of  35  elements  were  determined  in  seven samples of 

soil, two samples of salty soil, and one  of  sediments.  

 A total of 72 soil and sediment were collected from the central 

part of Nile River in Egyptian section.   
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Mean, median, maximum and minimum values of 36 elements in sediments and soils of the Nile 

Delta and Aswan–Asyut sector of the Nile valley 
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The average contents of Cl and I are 

higher in sediments of the Nile 

Delta than in the Aswan– 

Asyut sector. 

No significant differences were 

observed for these elements 

between samples from the Aswan–

Asyut section of the Nile and the 

Nile Delta.  
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 The general distribution of major as well as trace elements may 

be further elucidated by means of Principal Component 

Analysis PCA, in both Q and R mode. In the R mode, which 

considers the distribution of elements (variables) with respect to 

collecting points (cases) does not provide a clear picture 

regarding the existence of some cluster, i.e. in spite of their 

different behavior in environment, seems to be more or less 

uniformly distributed. The same conclusion could be formulated 

by analyzing the result of R mode PCA, which prove that all 

sediments behave more or less uniform, so that any distinct 

cluster concerning the distribution of collecting points could not 

be evidenced, SO 
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1. Factor 1: Continental rocks 

2. Factor 2: Earth crust 

3. Factor 3: Marine elements 

Cont’d 



03.06.2016 W.M.Badawy 29 

Cont’d 

Nile sediments occupy positions that do not overlap with the most common 

continental average samples, and thus showing a more metabasic origin than 

sediments from mixed sources because of the presence of more igneous rock detritus 

than continental ones.  



Conclusion 

 Using Epithermal Neutrons Activation Analysis we have determined the content of 

37 major, rock forming, as well as trace elements in 40 samples of sediments and 

soils collected from the Egyptian section of the Nile River and covering an area 

which begun upstream Aswan Dam and finished in the Nile Delta.  

 Although collected from a relatively restrained area with respect with the total lengths 

of the Nile River, the investigated samples furnished interesting information 

regarding the chemical composition of Nile sediments and soils from the closest 

vicinity of the river.  

 Accordingly, in spite of the fact that the majority of investigated elements present 

contents close to the Upper Continental Crust, their relative distribution points 

towards to the presence various debris of igneous rocks, mostly originated from the 

Ethiopian Plateau as the Blue Nile transports about 80% of the all Nile sediments. 

 At the same time, the distribution of the potential polluting elements: Ni, Cu, Zn and 

As did not present any systematic increases in some regions including the Nile Delta 

which concentrate about 60% of the Egypt industrial activity, so they could not 

considered as pollutants. 
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Published papers 

03.06.2016 W.M.Badawy 31 



In process 
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Prospective  
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Lakes and lagoons in Egypt  
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Preliminary findings 
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REE 
Major elements  

Trace elements 
It’s obvious that there is no significant 

difference of elements’ content in sediments 

and soil.  

Cont’d 
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Distribution of Ni, Zn and As with latitude  Content of Br Vs latitude 
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There is no wrong answer, but there is an answer that needs a 

change. 


