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Although rare-earth containing metal soaps have been studied since a long time, it 
was not until recently that their thermal behaviour and more specific their 
mesophase behaviour was discovered. Marques et al. [1] found a smectic-like 
mesophase in Ce(III)carboxylates with long alkyl chains. Binnemans et al. [2] 
described the mesophase behaviour of lanthanum(III)tetradecanoate and higher 
homologues. These compounds exhibit a smectic A (SmA) mesophase. 
 
Here we report on the synthesis and thermal behaviour of rare-earth dodecanoates. 
These compounds have the stoichiometry Ln(C11H23COO)3, where Ln = La, Ce-Lu 
(except Pm). The compounds were synthesised by a metathesis reaction between 
sodium dodecanoate and a lanthanide-salt (hydrated nitrate or chloride) in a 
water:ethanol (1:1) solution. 
 
The mesophase behaviour was determined by DSC, polarising microscopy and high-
temperature X-ray diffraction. The melting point decreases over the lanthanide 
series. The La(III), Ce(III), Pr(III) and Nd(III) dodecanoates were found to exhibit a 
mesophase. This mesophase was identified as smectic A (SmA) by polarising 
microscopy and X-ray diffraction. The mesophase stability range decreases rapidly 
over the lanthanide series. 
 
The thermal stability was determined by thermogravimetry under static air 
atmosphere. All the lanthanide soaps exhibit a loss of a small amount of water at the 
melting point. The compounds decompose at 330-360 °C to a lanthanide oxide.  
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