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We measured the speciation of Pb(II) in chloride solutions 
(0.05-5 m NaCl, 0-1 m HCl, 0-10m LiCl) under hydrothermal 
conditions (600 bar, 0-500˚C) using in-situ XANES and 
EXAFS spectroscopy. The measurements were conducted at 
the Australian Synchrotron using the hydrothermal 
spectroscopic cell described by [1]. We use this data to map 
Pb(II) speciation as a function of temperature, pressure and 
solution composition, and test the key assumptions that 
underpin the predictions of recent modelling studies for mass 
transfer of metals in the crust (Lukanin et al 2013; Zhong et al 
2015) .[2] [3].  et alThis is the first in-situ XAS study of the 
nature and stability of Pb(II) chloride complexes under 
hydrothermal conditions. The experimental data shows that Pb 
forms mixed ligand complexes such as Pb(H2O)Cl2

-, with 
decreasing bond lengths with increasing temperature.that  Ab 
initio molecular dynamic simulations were conducted to help 
interpret the experimental EXAFS data. The bond distance and 
the number of chloride ligands obtained from the MD 
simulations are broadly consistent with the experimental 
results. MD shows that the Pb(II) complexes share a 
predominantly trigonal pyramidal geometry with a 
stereochemically active lone electron pair. One specific 
question is whether or not PbCl4

2- exists in saline solutions, 
analogous to the highly stable ZnCl4

2- complex [3]; PbCl4
2- has 

only been hinted at experimentally [4]et al. Our data shows no 
evidence for this species. In Nature, Pb is associated closely 
with Zn in hydrothermal ore deposits, and understanding the 
factors that control the Pb/Zn ratio is a key question for 
mineral explorers. Our recent experimental and MD study of 
Zn(II) in chloride solutions over a wide range in P,T and 
solution composition (Mei et al, 2015) shows that ZnCl42- is 
stable up to high pressure and temperature in moderately saline 
solutions (1 m Cltot) ; The difference in stability of high order 
chloride complexes may explain the fractionation among Pb 
and Zn in chloride brines [3]. 
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