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Abstract: In this study, the concentration of radium and uranium in the samples radish leaves, 

radish stalk, onion leaves, onion stalk and garlic fruits were grown in arable soil in the 

Botanical Garden in the College of Science for women, and garlic in special plates, the soil was 

taken from the above at the beginning of November 2016 was studied by using CR-39 nuclear 

track detectors. The radium and uranium concentration varied from 0.023 to 0.052 and from 

23.13 to 52.68 Bq/kg with an average value of 0.037 and 37.58 Bq/kg respectively. The 

maximum value of radon concentration was 0.052 Bq/kg in fruits of garlic sample, while the 

minimum value was 0.023 Bq/kg in radish leaves. The values of the radium and uranium 

concentrations obtained from this study are largely consistent with the other study [15]. 

   

1.  Introduction 

   There are now three radioactive chains, uranium, thorium, and actinium. These sequences send 

alpha particles in a primary form that is faster than Beta and gamma.  

The three natural chains share radiated gas within their members and end with a stable lead isotope. 

They also share the diversity of their dissolution. The weaker the detection technique, the greater the 

discovery of low-intensity branches in the series [1]. 

Natural chains are found in the first layer of the Earth's crust and most of the energy emitted from 

them is converted into heat absorbed by nearby materials.  

The most important element in natural chains is uranium, which is found in soil and rocks at 

different rates around the world [2].  

The uranium has devastating health effects when it is close to it for a long time, as well as the effect 

of dust if the particles enter the uranium into the human body in different ways, including by inhaling 

uranium dust enters the upper respiratory system and then enter the lungs through the movement of air 

(inhalation) The deposition process is limited to 25%, but a large part of the inhaled dust and up to 

75% soon re-exhale it [3 and 4].  

The high levels of radiation are produced from the sources of radiation and nuclear explosions that 

cause pollution of the environment, which affects the impact on humans and animals, leading to a 

genetic defect that appears in subsequent generations. Moreover, the effect of this pollution reaches 

water and soil and enters the food chain of both human and animal [4 and 5].  

Therefore, there is a need to study the effect of radiation and detection and to identify the extent of 

pollution of the environment and how to address it. Several research [6-8] has been conducted and 

several techniques have been developed to calculate concentrations of radioactive materials in soil, 

water, air, building materials, plants and others.  

Various techniques have been used for the detection of radioactive materials, including the 

technique of impact detectors, which are important techniques in determining concentrations of 
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radioactive materials due to availability and accuracy of their results and the need for complex systems 

in their measurements [10 and 11].  

The aim of this study to calculate radium and uranium concentration in radish leaves, radish stalk, 

onion leaves, onion stalk and garlic fruits were grown in arable soil in the Botanical Garden in the 

College of Science for women, and garlic in special plates, the soil was taken from the above at the 

beginning of November 2016 as in fig. 1.  

2.  Materials and Experimental 

  The samples were taken with 2 samples of stems and leaves and left to dry. They were then 

ground and 50 g of each sample of the stems and leaves was taken and placed in the dose 

measurements using the CR-39 detector for 30 days to obtain the eternal equilibrium of the nuclei 

derived from the radioactive decay to calculate the uranium concentration - 238 therein.  

After the 30 day exposure period, reagents were taken and chemically scrubbed using NaOH at 

6.25 N and using a water bath at 70 ° C for 5 hours. Pictures of the reagents were taken after washing 

them with distilled water using a light microscope and CCD camera. 20 snapshots were taken for each 

detector [11 and 12] as shown in fig. 2 and 3.  

Radium concentration was calculated in the studied samples using the equation [13]: 

 

𝐶𝑅𝑎 =  
𝜌ℎ𝐴

𝐾𝑇𝑀
                                                                                                  (1) 

Where: 

𝐶𝑅𝑎 Concentration of radium Bq / kg 

𝜌  Track intensity / cm2       

ℎ The distance between the detector and the sample surface (4.75 cm). 

𝐴  Space and quantity (9.6211 X10-4 m2). 

𝑀 Mass of the samples 50 g. 

𝑇 Time exposure. 

The number of uranium atoms was calculated from the equation [14]: 

𝑁𝑈 =  
𝐶𝑅𝑎

𝜆𝑅𝑎
                                                                                                        (2) 

𝜆𝑅𝑎 half lifetime of the radium analogue. 

 

The weight of the uranium was calculated from the equation: 

𝑊𝑈 =  
𝑁𝑈𝑀𝑈

𝑁𝑎𝑣
                                                                                                  (3) 

 

𝑀𝑈 The mass number of uranium 238. 

𝑁𝑎𝑣 Avogadro number 6.02*1023. 

The concentration of uranium in ppm units was calculated from the equation [13]: 

𝐶𝑈(𝑝𝑝𝑚) = (
𝑊𝑈

𝑀
) × 106                                                                             (4) 

The uranium concentration units of ppm were converted to Bq/kg by multiplying them by the 

conversion factor 12.4 

 

3. Results and Discussion  
Table 1 shows the concentrations of uranium, radium and the intensity of the effects for each 

sample used radish leaves, radish stalk, onion leaves, onion stalk and garlic fruits. 

From this table, one can show that the radium and uranium concentration varied from 0.023 to 0.052 

and from 23.13 to 52.68 Bq/kg with an average value of 0.037 and 37.58 Bq/kg respectively as shown 

in fig. 4 and 5. 
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The maximum value of radium concentration was 0.052 Bq/kg in fruits of garlic sample, 

while the minimum value was 0.023 Bq/kg in radish leaves.  

 

4. Conclusions  

   From this study, we can conclude that garlic fruit can be used to treat soil contamination with 

radium and uranium, so it is recommended to reduce its use as food. As for the Radish leaves, they are 

the low absorption of radium and uranium contaminations, so it is recommended to use this plant as 

food.  
The values of the radon and uranium concentrations obtained from this study are largely consistent 

with the other study [16].  

To increase environmental awareness among the general public, we suggest similar studies of other 

types of plants that are frequently used as food by citizens. 
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Table 1: The concentration of radium and uranium in cultivated samples. 

Sample 
Track 

density 
Mass 𝐶𝑅𝑎 𝑀𝑈 𝑊𝑈 𝐶𝑈 (𝑝𝑝𝑚) 

 

 

𝐶𝑈 (𝐵𝑞. 𝑘𝑔−1) 
 

Radish leaves 30.25 0.05 0.023 4.7 x 1015 1.8 x 10-6 1.87 23.13 

Radish leg 61.6 0.05 0.047 9.6 x 1015 3.8 x 10-6 3.8 47.1 

Onion leaves 35 0.05 0.027 5.46 x 1015 2.2 x 10-6 2.16 26.76 

Onion stalk 50 0.05 0.038 7.8 x 1015 3.1 x 10-6 3.1 38.23 

Fruits of garlic 68.9 0.05 0.052 10.7 x 1015 4.2 x 10-6 4.26 52.68 

Average   0.037    37.58 

 

Fig. 1: Cultivation of studied samples. 

 

Fig. 2: shows the dose scale were used. 
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Fig. 3: Illustrates the optical microscope and the 

camera used. 
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Fig. 4: Radium concentration in all samples. 
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Fig. 5: Uranium concentration in all 

samples. 


