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Abstract 

 

Lithium plays a significant role in the global energy transition and is currently extracted exclusively from two sources: brines in salt flats in 

arid regions and pegmatites, through mining. However, because of increasing demand and environmental concern, alternative sources for 

extraction lithium have been studied. One potential source is from formation waters in petroleum reservoirs. These waters, in general, have 

been re-injected and wasted during hydrocarbon production, and in both scenarios, can have high lithium concentrations, providing an 

opportunity for developing an underexploited source. In this context, this study aims to evaluate the viability of lithium extraction in formation 

waters of Itapema Formation in different wells at Búzios Field, in Santos Basin. The methodology involved analysis of chemical data of 

formation waters in different wells, provided by the National Agency of Petroleum, Natural Gas and Biofuels (ANP). To filter and understand 

the data, it was applied PCA (Principal Component Analysis), a multivariate statistical technique used for simplifying complex information. 

With PCA, two principal components were found: the first component (F1) exhibited a strong correlation with sodium (Na), potassium (K), and 

sulfate (SO42-), reflecting the dominant influence of water salinity. The second component (F2) was associated directly with calcium (Ca) and 

magnesium (Mg) and with an inverse correlation with lithium (Li). Based on this, selection factors for lithium presence-favorable conditions 

have been formulated: a high value for F1 and a low value for F2, representing a good salinity and high values for lithium concentrations. 

Besides statistical analysis, the wells were spatially map across the Búzios Field along with concentrations of the principal components. This 

helped in defining trends and regions with lithium enrichments and with low concentration of calcium and magnesium. The spatial analysis 

revealed that wells located in the Southern portion of Búzios Field have the greatest potential for lithium extraction.   


