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Figure 1 Map of the investigated experimental area [4,5] 

Legend: A1, A2, A3, A4, A5 - Soil sampling collection points,  

CT – Soil sampling control point 
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Introduction 

The rising number of illegal waste dumps represents a global 

problem and is the result of the increase of waste production 

correlated with ever-growing population. The aim of the study was 

to assess the level of contamination of soil with strontium, 

rubidium and scandium on disposed solid wastes. Contaminations 

are less investigated in rubidium, strontium and scandium soils. 

The control area was chosen, as it is a protected area and due to its 

natural potential and ecological value. The Romanian territory 

shelters a huge variety of habitats, of national as well as European 

interest. 

 

Results 

The transfer factors of the individual metals were calculated both in respect 

to control (CFT) as well as to the concentration of elements in the Upper 

Earth’s crust (CFE). In both situations, the soil samples prove to be 

contaminated with Sc. The contamination factors for Sr, Rb and Sc were 

calculated by reporting the individual concentration media for each area to two 

reference concentration values (CT and UEC) in order to identify the historic 

pollution due to mining activities of Moldova Noua area and the new pollution 

area created by depositing the solid wastes (Table 1). Based on the 

recommendations of Ahamad et al, 2020, CFE (Sc) shows high (3<CF<6) and 

very high pollution (CF>6), while CFT(Sc) shows moderate (1<CF<3) to high 

pollution (3<CF<6). CFE (Sr) shows low pollution (CF < 1) while CFT(Sr) 

shows moderate pollution, which might confirm that strontium is less in the 

soil of Moldova Noua area compared to the concentration specific to the upper 

earth crust. CFE(Rb) and CFT(Rb) are similar. Irrespective of the concentration 

values used to calculate CF, the pollution level of Sc is high.PIL for Sr, Rb and 

Sc in soil was calculated only for CFT (Figure 2), in order to evaluate the 

pollution level created as a result of solid waste deposits. 

Table 4. Individual Transfer Factors (CF) and Pollution Index of Soil 

Loadings (PIL) for Sr, Rb and Sc in soil 

Sampl

e code 

CFE 

(Sr) 

CFT 

(Sr) 

CFE 

(Rb) 

CFT 

(Rb) 

CFE 

(Sc) 

CFT 

(Sc) 
PIL 

A1 0.35 1.22 1.05 0.98 4.79 1.29 
1.20

9 

A2 0.57 2 0.99 0.92 14.43 3.89 2.01 

A3 0.38 1.33 1 0.93 7.79 2.10 1.43 

A4 0.34 1.21 0.90 0.84 5.71 1.54 1.21 

A5 0.41 1.44 0.86 0.8 7.21 1.94 1.36 

CT 0.28 1 1.07 1 3.71 1 1.04 

Legend: CFT= CF of the metal reported to the background value, CFE = 

CF of metal reported to the earth crust value 

 

Figure 2 Graphical representation of Pollution Index of Soil Loadings 

(PIL) for Sr, Rb and Sc 

PIL shows that the entire investigated area poses a high level of pollution 

(PIL > 1), even for the control area, due to the elevated level of Sc in the soil, 

which is causing deterioration of the soil quality.The geo-accumulation index 

shows moderate contamination (1<Igeo ≤ 2) for Sc and zero contamination for 

Sr and Rb. 

Conclusion 

The investigated soil samples, collected from the 
area with solid waste deposits shows a lower content of 
rubidium and strontium compared to the normal 
concentrations of these metals in the upper earth crust, 
but comparable with the control samples. On the other 
hand, scandium is present in big quantities in the soil 
covered by wastes, and less in the control samples. The 
pollution indices, CF, PIL and Igeo demonstrate that the 
pollution with scandium is degrading the soil quality and 
is a cause for concern. 
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