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Abstract 

The progeny of radon-222 (222Rn), lead-210 (210Pb), polonium-210 (210Po) and bismuth-210 (210Bi), serve 
as one of important tools in the study of marine particle dynamics. In this study, we investigated 
the partitioning of 210Pb, 210Po and 210Bi (207Bi) between seawater and solids under different values of pH 
and salinity. The Kd values of 210Pb and 207Bi for MnO2 varied widely between the synthetic and 
natural minerals, and thus the suitability of using synthetic material for their partitioning studies in 
marine system needs to be re-assessed. The Kd values of 210Pb in clay minerals were found to be in the 
order: smectite > illite > kaolinite. These radionuclides were more soluble when pH was ≤ 5, but show 
more particle-reactive nature for pH of 6 to 8. In the Southern Yellow Sea, the higher Kd values of 210Po 
relative to 210Pb generally increased with POC/TSM. The negative correlation between 210Po/210Pb 
activity ratios and primary productivities implies that marine biological processes may enhance the 
disequilibrium between 210Po and 210Pb. Diatom blooms would have enhanced the removal of 234Th 
compared to 210Po but would not change the scavenging of 210Po, resulting in a higher POC flux 
estimated by 234Th than 210Po. The fractionation between 210Po and 210Pb (FPo/Pb) varied with salinity for 
different mineral components while the FBi/Pb was less affected by mineral components, salinity and pH. 
The in-situ experimental results showed that the FBi/Pb increased with increase of Chl-a concentration 
and the occurrence of blooms could enhance the affinity of Bi compared to Pb. Considering the much 
shorter half-life of 210Bi (5.0 d) and the Kd values established in this study, we propose that 210Bi/210Pb 
activity ratio could potentially be used to estimate the particle export from phytoplankton bloom on 
time scale much shorter than 234Th or 210Po.  
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