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Isotope fractionation during the process of clay mineral 
precipitation can provide important information about 
continental weathering and global element budgets. Mg and 
Li are among the most promising stable isotope systems 
currently being developed as such proxies [e.g. 1-7]. 
However, the quality of interpretations of the isotopic 
composition of clay minerals depends on knowledge of the 
fractionation factors in clay-water systems.  Unequivocal Mg 
and Li fractionation factors for clay precipitation have not 
been established, in part, because of the challenges in 
replicating clay synthesis at Earth surface temperatures.  
Previous synthesis strategies, involving controlled heating of 
a gel precursor to accelerate crystal growth, have been 
successfully applied to Li fractionation during hectorite 
synthesis [6,8].  However, the effect of high temperatures on 
nonequilibrium isotopic fractionation during precipitation is 
incompletely known and, as such, warrants further study. 

Here we use an approach developed in our laboratory to 
synthesise layer silicate minerals at low-temperature as part 
of a broader study to explore and quantify Li and Mg isotope 
fractionation during clay precipitation. Batch synthesis 
experiments are performed in either 1L polypropylene bottles 
or custom-made polycarbonate reaction vessels as a function 
of T, pH, and solution composition. Powder XRD and FT-IR 
analyses of all solids recovered indicate the production of 
homogenous and pure nanoparticulate Al-free (i.e., 
stevensite) and Al-containing (i.e., saponite) layer silicates 
from the smectite group. Extended syntheses were also 
conducted at a range of pH and temperature. 

This approach offers a promising experimental platform 
to deconstruct the principal reactions governing layer silicate 
crystallisation in natural systems. In combination with Li and 
Mg stable isotope anlysis, this work also permits a systematic 
evaluation of layer silicate crystallisation on the fractionation 
of isotopes in natural waters [9].     
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