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ABSTRACT  
In this study, soil samples were taken from the state of AL-Gazeera-Sudan to detect the concentration of minerals in 
it. The first sample was taken from the surface and the second from a depth of 20 cm. 

 

The samples were first prepared by mixing with wax (3: 1). The mixture then crashed until it became homogenous. 

The mixture then compressed into a piston and finally the sample was tested using the XRF. The high-concentration 

elements in the sample were identified by analysis and found to belong to clay minerals (geology) and found high 

concentration metals such as silicon dioxide - iron oxide (3) - aluminum oxide (2). Some of the elements are very 

small concentration and some are almost non-concentrated and are associated with the existing samples (Cobalt 4 

and Chlorine). No significant concentration of minerals has been obtained and therefore can be classified as 

agricultural, residential 

 

I. INTRODUCTION 
 

X-ray fluorescence (XRF) spectrometry is an elemental analysis technique with broad application in science and 

industry. XRF is based on the principle that individual atoms, when excited by an external energy source, emit X-ray 

photons of a characteristic energy or wavelength. By counting the number of photons of each energy emitted from a 

sample, the elements present may be identified and quantities. Modern XRF instruments are capable of analyzing 

solid, liquid, and thin-film samples for both major and trace (ppm-level) components. The analysis is rapid and 

usually sample preparation is minimal or not required at all. such as paintings and murals[1,2,3]. 

 

II. EXPERIMENT SETUP 
 

Step One: Sample Preparation 

 Samples of soil from surface and depth of 20 cm was collected from Gezira State. 

 Each sample (surface/20cm depth) weight was 12 g. Wax weighted 3 g was added the samples with a 

percentage of (3:1) (soil: wax). 

 The mixture was crashed until it became homogenous and then pressed in a pressing machine.  

 

Step Two: XRF Detection   

 

The figure below shows how the samples were detected  

 

 

https://en.wikipedia.org/wiki/Paintings
https://en.wikipedia.org/wiki/Murals
http://www.easternapplied.com/
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Sample of soil on the surface to the left 

 

          
Sample of soil 20 cm depth to the right 

 

Apparatus 

XRF is a device used to analyze samples by stimulated the atoms inside and determine its consistence's in addition 

to the computer unite.  

 

 

 
The detector of the XRF 

 

 

 

 

 

 

 

 



 
[Ahmed, 4(12): December 2017]                                                                                       ISSN 2348 – 8034 
DOI- 10.5281/zenodo.1117670                                                                                  Impact Factor- 4.022 

    (C)Global Journal Of Engineering Science And Researches 

 

48 

III. RESULTS 

 

 
 

IV. CONCLUSION & DISCUSSION  
 

As the table shows there is very slight difference in the concentration of elements between the surface and the depth. 

This due to the homogenous soil consistence of Gezira State. The high-concentration elements were identified by 

analysis and found to belong to metallic minerals based on geology and found high-concentration minerals such as 

silicon iron oxide (SiO2 ) and aluminum oxide (Al2O3  ) .As some elements have been shown in very small 

percentages , which are almost non-concentrated and are considered to be associated with the existing samples. No 

concentration of minerals has been obtained, there for; this sample can be classified as agricultural, residential or 

other soil. 
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