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Although carbonates of rare earth elements (REE) 
are rare, fluorocarbonates are one of the most 
important source of these elements. Their occurenece 
is characterised by complex textural relationships 
with host rock and gangue minerals, often indicative 
of precipitation from REE-rich fluids reacting with 
wall rocks [1, 2]. Experimental studies synthesising 
REE carbonates and fluorocarbonates are valuable in 
understanding physiochemical controls on crystal 
morphology and structure [3]. However, studies 
involving direct reaction of REE-bearing solutions 
with wall rocks to produce REE carbonates are rare in 
the literature. 

As a starting point for understading the genesis of 
REE fluorocarbonates through wall rock reactions, 
we have synthesised single- and multi-REE 
carbonates (La, Nd, Gd, Er and Yb) by direct mixing 
of REE- and carbonate-bearing solutions, and also by 
interaction of REE-bearing solutions with dolomite, 
at temperatures from 40 to 200 °C. 

Direct mixing of solutions produces crystalline 
carbonates for light REE-bearing solutions (single- 
and multi-REE systems) at all temperatures, but only 
at >130 °C for heavy REEs. Interaction of REE-
bearing solutions with dolomite is more complex. At 
<100 °C, all the REEs used (except Yb) produce 
crystalline carbonates on the dolomite surface. When 
using multi-REE solutions, good crystallisation is 
also generally observed at <100 °C, unless Yb is 
added, suggesting this element inhibits crystal growth 
at these conditions. At higher temperatures, however, 
solutions containg up to five REEs (including Yb) 
produce good crystallisation on dolomite. These 
results are consistent with a dominant control of 
temperaure on crystallisation kinetics. 
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