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Abstract 
 

In this study fifty (50) of soil samples of AL-Nada district-Najaf Governorate –Iraq have been collected randomly and studied using  

solid state nuclear track detectors (CR-39) to determined 226Ra through counting the number of radon tracks by using CR-39 plastic 

nuclear track detector ,a long- term measurement technique has been considered using special tube of mean (2.5cm) diameter .The 

detector was placed at (5cm) height and irradiated for 90 days. The chemical etching performed by using (NaOH) solution of 6.25 

normality at etching temperature (70C°)for etching period of (7 hrs  ).Concentration of radon 222Rn has ranged from (171.237±0.0062) 

Bq/m3 to (31.982±0.0027) Bq/m3with  average value  (99.222±0.2476) Bq/m3 while the specific activityof radon has been ranged from 

(0.471±1.794) Bq/kg to (0.090±7.682) Bq/kg with average value (0.277±1.320)Bq/kgThe results were found to be comparable or lower 

than similar global reporting data. Accordingly, this area of soil can be considered to have normal levels of natural background radiation. 

  
Keywords: Soil, radon, concentration, (CR-39), AL-Nada district-Najaf Governorate.  

 

1. Introduction 

Radon is normal, unscented, dreary, scentless dormant gas that is 

lackluster difficult to identify our inclination. It is continually 

delivered by normally happening radionuclide's, for example, rot 

238U, 235U, 232Th. The isotope 222Rn delivered by the rot of 

238U is the primary source(approximately 55%) inward radiation 

presentation to human life[1] Radon from The characteristic rot of 

uranium found in all dirts. It as a rule moves upPass the breaks 

and different openings in the establishment into the quality of the 

house.[2] Everythingis fine Building materials contain distinctive 

measures of uranium fundamental common radionuclide's (238U) 

And Thorium (232Th) arrangement, and additionally potassium 

(40K) radioisotopes, thoseradionuclides are Wellsprings of 

outside and inner radiation presentation of the home. Radon (half-

life3.824 d)It is a radioactive gas created by the deterioration of 

226Ra, and 226Ra is a rot item of238U. The Inward breath of 

radioactive dormant gas radon (222Rn, a sub-result of 226Ra) and 

Thoron(220Rn, a sub-result of 224Ra, and the beneficiary's brief 

item may store on the respiratory tract Breathed in tissue. 

Resulting alpha rot may wreck cells close to the statement 

siteLead to an expanded danger of lung disease and furthermore 

help treat lung growth Malignanttumors(medical uses of sputum) 

[3,4] Thusly, building materials are viewed as our second real 

wellspring of plutoniumparticles, it produces pores Gas or liquid, 

at that point moves a long separation from the stone, soil or soil 

development sitesBuilding materials into the environment before 

radioactive rot in exhalationprocess [3,5,6] The expiratory rate 

gives a proportion of the arrival of helium from within the 

example Past the example. Its esteem relies upon the focus angle 

between the dissimilarity and the pores And encompassing air 

[3,7] Plastic locator CR-39 or LR-115 and Gamma spectrometer 

can be utilized for estimation The convergence of radon in the dirt 

[8,7] The motivation behind this work is to decide the grouping of 

radon in soil. 

2. Experimental technical& calculation 

In this work, the 50-Iraq map (1) of various soil samples in the 

AL-Nada-Najaf province was studied, which is 5 cm deep from 

the ground. The study area is located in Najaf and is divided into 

the first area. There is no camp in the Al-Nada community. In the 

region, 35 samples were collected from different places. The 

second part represents the camp area, 15 samples were randomly 

collected, then taken out in a clean plastic container, and the 

sample was dried in an oven at 50 ° C to obtain a net weight, and 

the diameter of the sieve was 1 mm to obtain the same size. Then 

remain free of moisture (30) minutes before radioactivity 

measurement in the oven to achieve a constant weight and avoid 

any moisture adsorption samples ready to use solids to measure 

radon concentration state nuclear track detectors (CR-39) to 

determined 226Ra through counting the number of radon tracks by 

using CR-39 plastic nuclear track detector . 

Measurements are taken after 30 days Achieve radiation balance. 

Lighthouse cover is Remove quickly to prevent outside air from 

entering and Change the atmosphere of the can. Nuclear detector 

Place CR-39 with dimensions 1cm2 and 1mm thick In the middle 

of the cover and affix one tape the edge of the lid is taped and 

sealed Prevent cockroaches from leaking. Recorded CR -39 

detector The existence andinfluence ofthegenerated alpha 

particlesDissolved from hernia the distance between The surface 

of thesampleand reagent is5cm and the sample The height of 

sample is2 cm, as shown in Figure(2),We applied long 

Terminology method for removing the previous90 days of 

exposure The reagents expose them to a chemical extraction 

procedure. Sample by They were dried at 50 ° C for 30 minutes to 

remove absorbed moisture and obtainactual drying weight then 

Place the sample in the container. Before use, the container is 

Wash with dilute hydrochloric acid and rinse with distilled water 

and assign codes specific to each individual sample. Remove the 
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detector and etch it in a6.25N aqueous solution NaOH solution. 

The detector is placed in Pyrex and Connected to the wire. Put 

Pyrex in a water bath Follow the standard plan to keep them in the 

bath Hold at 70 ° C for 7 hours, rinse the detector with distilled 

water And allow to air dry instead of in a plastic box [9]. The 

trajectory records the influence of alpha particles By observing the 

surface of the CR-39 nuclear detector Use a new optical 

microscope to magnify 400 times as shown in Figure(2) .Radon 

concentration and effectiveness of selected soil samples shown in 

table (1) and figures (3&4 ) . 

 

 
Figure 1: Iraq's & AL-Nada district-Najaf Governorate –Iraq map   

 

 

 
Figure 2:Schematic showing a plastic container CR-39 detector position 

and test samples 

 
Table1:Radon Concentration and Effectiveness of Selected Soil Samples 
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Figure 3:Concentration of radon gas in selected soil samplesfigure 

 
Figure 4:Effectiveness of radon gas in soil  selected samples figure 

3. Discussion 

In the present study ,Solid state nuclear track detectors (CR-39) 

has been used to study (50) soil samples collected  from AL-Nada 

district-Najaf Government –Iraq After collected the specific 

effectiveness and concentration of radon, the results were 

compared with the universally value It was noted that : 

• The highest concentration of radon 222Rn in the sample 

air is (171.237 ± 0.0062)Bq 𝑚3⁄ , which is the sample 42 

and the lowest value is( 31.982 ± 0.0027 )Bq 𝑚3⁄  Values 

(99.222±0.2476) Bq 𝑚3⁄  

• The highest value of the quality of the 222Rn radon 

inside samples was( 0.471 ± 1.7943)𝐵𝑞 𝑘𝑔⁄ ,which is a 

sample of 50 and the lowest value was (0.090 ± 

7.682)𝐵𝑞 𝑘𝑔⁄  in a sample number 13 which represents 

barren land and the average values  

were(0.277±1.320)𝐵𝑞 𝑘𝑔⁄  

• The radiation effectiveness of the studied models varies 

due to the geological nature of the studied area and the 

variation in population activity in terms of planting the 

parks, constructing the buildings, throwing the building 

waste and mixing it with the soil extensively. 

4. Conclusion 

The active concentration of radon is lower than the world average. 

. The data provided can be used for comparisons in future surveys 

and can be used to develop radiographs of the area. The results 

can also be used as reference data for monitoring possible future 

radioactive contamination 
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