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Thallium (Tl) is a typical toxic rare element that 

has a higher toxicity to mammals than lead, 
cadmium. In recent years, serious Tl pollution 
incidents have frequently occurred, such as Tl 
pollution in the North River in 2010 and  in the He 
River in 2013. As a matter of fact, China has been 
suffered from Tl pollution for a long time. For several 
decades since 1960s, Tl pollution has been out of 
governmental supervision, and a large quantities of Tl 
have been released into the environment without 
proper treatment. The ambiguity of Tl pollution set a 
giant obstacle for pollution treatment of Tl. Effective 
pollution control needs to know where the pollution 
comes from and to know how much each pollution 
source contributes.  

Based on the previous investigation on 
environmental geochemistry of Tl over 10 years, we 
carried out a pioneering study on using Tl, Zn and Pb 
isotopic composition by multi-collector inductively 
coupled plasma mass spectrometry (MC-ICP-MS)to 
uncover the source, migration and fate of Tl in a 
riverine system of a pyrite mining city in the Western 
Guangdong Province, China. Twenty surface water 
and sediments were sampled from the river which 
bypass the pyrite mining and smelting site. The 
results showed that excessive Tl was accumulated in 
most of the studied sediments. Obvious linear 
correlations were found between 208Pb/206Pb and 
206Pb/207Pb of the sediments, designating two 
endmembers: (1) natural source-the weathering of the 
original parental rock, and (2) anthropogenic 
contamination-pyrite exploitation. Besides, 
significant isotopic fractionation of Tl and Zn was 
observed during pyrite smelting process, with ε205Tl 
of the raw pyrite ore at 1.3 per 104 and δ66Zn at 0.08 
per 103, and  with ε205Tl of the fluidized-bed furnace 
bottom slag at 15.0 per 104 and δ66Zn at 0.76 per 103. 
In this way,  it may be possible to distinguish the 
pollution source between ore exploitation and 
smelting by applying the synergistic effect of non 
traditional stable isotope fractionation like Tl and Zn.
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