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The chemical and isotpic signals of trace elements in 
carbonates can been used as geochemical tool in order to 
unravel environmental conditions in the geological past. 
Amongst them Li has received large attention mainly due to 
its large fractionation during continental weathering. The 
mechanisms controlling the incorporation of this element in 
carbonate minerals however is so far not clear mainly because 
Li is stronly hydrophilic with a small ionic radius and the 
direct substitution of Li+ for Ca2+ in CaCO3 crystal lattice 
demands electrical balance. Herein we examine the 
mechanisms controlling Li incorporation in calcite by 
conducting inorganic precipitation experiments at well 
defined physicochemical conditions. In the present study we 
aim to quantify the dependence of Li incorporation in calcite 
on precipitation rate, pH and Mg concentration during the 
growth of calcium carbonate. Thus we aim to shed light on 
the mechanisms controlling the incorporation of Li into the 
calcite structure as well as, in a later step, the mechanisms 
controlling Li isotope fractionation during calcite growth. In 
the present study the calcite precipitation invoked by 
simultaneous pumping of two solutions (CaCl2 + LiCl; 
Na2CO3) into a reaction vessel containing calcite seeds using 
a peristaltic pump (25 °C). The pH was adjusted by changing 
the CO2 concentration of the induced gas phases or by NaOH 
titration. The obtained results show that the distribution 
coefficient of Li into calcite, DLi (DLi = (Li/Ca)calcite/(Li/Ca)aq), 
does not depend on the precipitation rate. In contrast, the 
parameter mainly controlling the incorporation of Li in calcite 
is pH. Within the studied pH range from 6.3 to 9.6, the 
distribution coefficient DLi decreases with increasing pH from 
10-2.02 to 10-3.86. The profound increase of DLi of about 2 
orders of magnitude is mostly attributed to changes in the 
surface charge of calcite as a function of pH. Moreover the 
presence of Mg in the forming solutions leads to a formation 
of low Mg-calcite instead of pure calcite and a deformation in 
the crystal structure that results in increasing Li contents and 
subsequently higher DLi values during the growth of Mg-
calcite.  


