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Abstract: The analytical techniques XRF and MAD ICP-AES are utilized for determination levels of heavy elements (As, Cd, 
Cr, Cu, Ni, Zn and Pb) in soil samples taken from Huddersfield Town. 
XRF and ICP showed significantly different results. Acid used for extraction conceder digestion rather than extraction 
solution. Therefore, only bioavailable portion is extracted, whereas, XRF is a direct analyzing technique. Nevertheless, the 
results are highly affected by the physical and chemical composition of soil. Consequently, higher Conc. for all elements is 
measured than that with ICP-AES. According to results from ICP-AES, a higher Conc. of elements found in the samples that 
taken from the town center. After studying the reliability of XRF result for As, Cu, Ni, Pb and Zn comparing to ICP-AES. Ni 
found to be more reliable in all analyzed sample when it has nearly the same concentration in four samples 33.03 ± 7.5 (Mean 
± RSD %). 

 
Index Terms- Elements, Emission, Plasma-Atomic, X-ray. 
 
I. INTRODUCTION 
 
Great proportion of soils in developed countries 
contains various elements and compounds in 
concentrations higher than naturally expected.  
Houses’ gardens are usually the only source of soil that 
family members come in touch with during variety of 
activities such as, growing vegetables, children 
playing in; ultimately this negatively affects family 
members, especially children and pregnant women 
when the soil is polluted with undesired level of 
dangerous elements such as As, Cr, Cd, Cu, Ni, Zn 
and Pb. However, Toxicity levels depend on the type of 
metals, its biological role, and the kind of organisms 
that are exposed to it [3].  Recently high attention has 
been given for measuring levels of different toxic 
elements in garden soils [1], [8] for identifying 
possible sources of supplement consequently reducing 
the contact and supplements even partially. 
Some applicable techniques for this purpose are 
indirect techniques such as ICP-AES and ICP-MS [7], 
[4]. These techniques are conceder fast and accurate 
for simultaneous measurements. Other techniques 
that also utilized for analyzing heavy elements in soil 
and biological samples are (GFAAS), FAAS, in 
addition to direct analysis methods such as X-ray 
fluorescence, neutron activation analysis (NAA) [6], 
[7]. 
 
II. OBJECTIVES  
 
The present work looks at soil analyses and 
determination levels of different trace and toxic 
elements (As, Cd, Cr, Cu, Ni, Pb and Zn) in some 
houses’ gardens to predict the potential of 
contamination at houses’ gardens at different location 

within the Huddersfield Town. For this purpose two 
different analyzing techniques MAD- ICP-OES and 
bench-top XRF are exploit. Moreover, the 
Compatibility between results from both techniques 
and possible sources of errors for two methods has 
been discussed. 
 
III. MATERIALS AND METHOD 
 

1. Samples collection 
Four soil samples collected from different locations at 
Huddersfield Town figure _1   

 
2. Samples preparation 

Physical preparations 
Samples were air dried for two days then crashed and 
sieved, afterward, sub-samples were obtained by 
conning and quartering finally samples were oven 
dried at 105 oC for 6 hr. 
Figure 1 shows the locations of samples collection at 
Huddersfield 
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Table 1 physical composition of soil samples. 

 
IV. CHEMICAL PREPARATIONS 
 
The Microwave Assisted Digestion method was used 
for sample preparation. From each sub-samples 0.5 g 
soil was measured using an electronic balance with 
0.0001 g accuracy and added to the microwave vessel.  
Then 2.5 ml of HNO3 and 7.5 ml of HCl were added to 
the soil in the vessels. Samples were digested for 20 
min using MARS Xpress Microwave-assisted 
digestion instrument. After digestion, the samples 
were filtered through Whatman 541 filter papers in to 
50 ml volumetric flasks and made up to the volume 
with DW. 
 
V. RESULT AND DISCUSSION 
 
Soil analyses for heavy elements with ICP-OES 
and XRF 
 
The two techniques give significantly different results 
from each other's. However, for identifying the levels 
of elements in soil which are consider toxic to human, 
ICP-OES results are considered due to its ability to 
measure bioavailable portion of elements rather than 
total element content in soil. Accordingly, sample 2 
and 3 give higher amount of all key elements when 
lowest amount of all elements were measured in 
sample one whereas none of samples were content 
dangerous level of key elements for human health 
except sample two, which presents As just above safe 
level by one  μg g -1. 
 

 
Figure _2 bar graph for level of As (Mean ± SD) in soil sample 

measured by: ICP-AES compared with SLMRU and NECSS 
values. 

Compatibility between results of XRF and 
ICP-OES 
It has been realized during this search that accuracy of 
measuring element with these two methods is not 
element related but on many other factors that 
influence the final results such as concentration in 
extracted solution, element abundance within 
different soil particles. 
 

 
 
VI. SOURCES OF ERROR 
 
There are some possible factors affected on results 
from two techniques such as: 
1- extraction procedures: 

- Inefficient extraction of elements     with used 
acids. 

- Losing volatile elements. 
2- Impact of particle size and heterogeneity of 

analyzed sample. 
3- Settling down the finest particle in front of beam.  
4- Chemical composition of samples. 
 

 
 

Figure _3 Forms of elements in soil that have different 
extraction efficiency. 

 
CONCLUSION 
 
Soil analysis has been done using XRF and ICP-OES 
for measuring toxic elements in soils at hoses’ 
gardens. The two techniques give significantly 
different results. However, for identifying toxic level 
of element ICP-OES results were considered which 
measure lower values than toxic level for all elements 
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in four soil samples except as content in sample two. 
Moreover, Results from both techniques were 
compared and possible sources of errors are discussed 
from both techniques such as extraction for ICP-AES 
and heterogeneity of sample for XRF. 
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