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Introduction

One of the largest phosphate deposits in South America is located in Sechura, northern Peru. Only in its first five layers has a 
reserve of 38 million tons of phosphate rock (Figure 1).

Preliminary studies have been taken place in order to identify the radioactivity levels in the soils from the deposit and in its 
area of influence. This information will serve as a reference for the upcoming industry of phosphate. This study included 
different stages as radioactivity measurements of samples of soils from the deposit itself, phosphate rock and soil from the 
surrounding places.

The objectives of this study are to evaluate the radioactivity levels in the phosphate soils, phosphate rock and the soil from 
the surrounding places, and to have a baseline study, considering the upcoming mining operations.

Methods

Many sampling areas were established inside and outside the phosphate deposit. In the influence area, samples of surface 
soil (20x20 cm) were collected at a depth of 2 cm. Also, samples from the trenches and from the outcrop layers were taken in the mining site.
The collected samples were dried, homogenized and placed into plastic containers.  The beakers were sealed and stored for 30 days before being measured in order 
to assure that the radon daughters have reached to secular equilibrium. All gamma measurements were performed using CANBERRA HpGe detectors. Also, 
CANBERRA Genie 2000 software was used for the analysis. 
Samples properly conditioned in aluminum planchets were measured in a low background beta radiometric system (LAS-3A).

Results

The results of the gamma spectroscopy measurements in the collected samples are shown in the tables 1, 2, 3 y 4. The global beta activity is shown in the table 5. 

The results show that U-238 activity concentrations in phosphate rock were in a range of 570 and 1350 Bq/kg and in soil samples, between 50 and 480 Bq/kg. Higher 
than 830 Bq/kg Ra-226 values were obtained in samples of surface soil and phosphate rock, after reaching the secular equilibrium with its decay products. Higher 
than 95 Bq/kg Th-232 values were also found. Gross beta activity concentrations in phosphate rock were three times higher than in soil samples collected in the areas 
adjacent to the mining sites.

Discussion and Conclusion

The uranium concentration in phosphate soils is variable according to its origin. 
According to this study, in the Bayovar phosphates, the uranium average amount is 46.15 ppm, for the 
samples of layers in the quarry, 47.15 ppm in samples from witness perforation layers and 58 ppm in 
concentrate samples.

The results of the chemical analysis show that the uranium amount in the Bayovar phosphates is 
below the average uranium amount from most of the phosphate deposits in the world. 
Regarding to the correlation conditions radioactivity/ tenor of uranium values from the analyzed 
samples, a certain equilibrium conditions can be observed in the uranium minerals from the 
phosphates. 

This report provides a systematic approach referenced to the immediate surrounding areas and the 
environment, which shall be taken into account in mining as well as in conventional treatment of 
minerals, others processes of production and every industrial manufacture in which radioactive 
materials are involved.
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Sample Average Activity 
(Bq/Kg)

Soil 44.7
Deposit soil 133.4

Table 5: Global Beta Activity in Soil and 
rock

Table 3: Radioactivity levels in  
phosphate soil (Bq/Kg)

Table 4: Radioactivity levels of U-238 in  
phosphate rock (Bq/Kg)

Table 1: Total uranium levels in 
phosphate soil

Table 2: Total uranium levels in 
phosphate rocks (ppm)
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