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Report: 
The aim of this experiment was the understanding of the peculiar behaviour of magnetite 
thermal expansion. From a previous work [1] it has been founded out that thermal expansion 
slope of magnetite depend on vacuum degree used for the experiment: low vacuum gives a 
thermal expansion slope change at 800 K (attributed to the magnetorestriction [2]), while 
using high vacuum the thermal expansion is smaller and no slope change has been revealed. 
From these result, it has assumed that for the first thermal expansion there is a partially 
oxidation of the sample, while in the second thermal expansion there is any oxidation.  
The present experiment has been performed to understand magnetite behaviour in a reducing 
atmosphere (argon) at high temperature: an argon flux passed through the sample in a 0.5 mm 
quartz capillary. However, this set-up did not completely remove oxygen in the system 
oxidising magnetite to maghemite or hematite and it was impossible to study its thermal 
expansion in reducing condition.  
Despite this experimental problem, at low temperature, the sample oxidised sufficiently slow 
to see a shift of magnetite peaks to higher angles with time (see figure1). This shift indicates a 
cell contraction before magnetite oxidation. To explain this phenomenon further experiments 
are needed.  
During the beam-time, an experiment on thermal expansion of maghemite (Fe2O3 with a 
defective spinel structure) has been collected from room temperature to 723K. The result is 
reported in figure 2. At the moment it can be highlighted that the maghemite thermal 
expansion curve is in between the two magnetite thermal expansion curve. 
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Figure 1 
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Figure 2 
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