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Acetate bridging

4.1923 Å

The bridging structure of the neodymium acetate monohydrate molecule. 
Neodymium (green), oxygen (red), carbon (gray), and hydrogen (white) 
atoms are represented as spheres. Thermal ellipsoids are drawn at the 
50% probability level.
.

Oxalate bridging 

6.548 Å

The bridging crystal structure of the neodymium oxalate trihydrate. Neodymium 
(green), oxygen (red), carbon (gray), and hydrogen (white) atoms are represented as 
spheres. Thermal ellipsoids are drawn at the 50% probability level.

The growth molecule structure of the [C4Mim]2[Eu2(CH3COO)8]. Neodymium (green), 
oxygen (red), carbon (gray),nitrogen(blue) and hydrogen (white) atoms are 
represented as spheres. Thermal ellipsoids are drawn at the 50% probability level.
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Oxalate bridging 

The magnetic susceptibility (Mass susceptibility) comparison between synthesis compounds and 
reference samples.
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Research Plan

Applying an ionothermal 
synthesis method using rare 
earth salts results in diverse 
polymeric structures with 
potential spin-spin magnetic 
interactions. 

Bridging ligands expected to 
facilitate spin-spin interaction 
between the metal centers of 
the lanthanide structures.

Possible structures of TAC (transition anionic 
complex)

Graph showing the heating and cooling rates 
applied  in the ionic liquid synthesis method.

The heating and cooling rate applied  in the ionic 
liquid synthesis method.

Different cation and anion molecules using ionic liquid 
synthesis in this project.

Hydrothermal 
crystal synthesis
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Exploring the magnetic properties of the synthesised compounds and establishing structure-
property relationships and Superconducting quantum interference device (SQUID) will be used 
for advanced magnetic characterisation of the neodymium acetate monohydrate and 
neodymium oxalate trihydrate.
The developed methodology using the BOB ligand as a source of the oxalate anion will be 
further explored using other REs and anions. 

Abstract : This study investigates the magneto-structural properties of novel rare-earth magnets synthesised using ionic liquid. These nanoclusters are defined molecular 
structures capable of exhibiting cooperative magnetic phenomena. This research aims to exert synthetic control over magnetic materials at the molecular cluster level.
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