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Abstract  
Sorption of U(VI) from aqueous solution to decarbonated calcareous soil (DCS) was 
studied under ambient conditions using batch technique. Soil samples were characterized 
by XRD, FT-IR and SEM in detail and the effects of pH, solid-to-liquid ratio (m/V), 
temperature, contact time, fulvic acid (FA), CO2 and carbonates on U(VI) sorption to 

calcareous soil were also studied in detail using batch technique. The results from 
experimental techniques showed that sorption of U(VI) on DCS was significantly 
influenced by pH values of the aqueous phase, indicating a formation of inner-sphere 
complexes at solid–liquid interface, and increased with increasing temperature, 
suggesting the sorption process was endothermic and spontaneous. Compared to 
Freundlich model, sorption of U(VI) to DCS was simulated better with Langmuir model. 
The sorption equilibrium could be quickly achieved within 5 h, and sorption results fitted 
pseudo-second-order model well. The presence of FA in sorption system enhanced U(VI) 
sorption at low pH and reduced U(VI) sorption at high pH values. In absence of FA, the 
sorption of U(VI) onto DCS was an irreversible process, while the presence of FA 
reinforced the U(VI) desorption process reversible. The presence of CO2 decreased U(VI) 

sorption largely at pH >8, which might due to a weakly adsorbable formation of Ca2UO2

(CO3)3 complex in aqueous phase.  
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