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For the open vessel the ordered mesoporous 
particles have diameters of ca. 200 nm (see 
figure 4) whereas particles of the sample 
converted in the closed reactor are more than 1 
µm in diameter (not shown). However, the size 
of the mesostructured particles is likely not to 
influence the stability of the mesopore system. 

Thermal Stability 
After analyzing the structural properties of the 
two mesoporous samples the structural stability 
after treatment at variable temperature was 
investigated. The BET surface area is used as 
a measure for the quality of the mesoporous 
structure. Figure 5 shows the change in surface 
area after treatment in the range of 250°C and 
700°C as a percentage of the initial surface 
area. An approximately linear decrease is 
observed up to 500°C for the sample converted 
in the open vessel (small crystallites) and up to 
550°C for the sample converted in the closed 
container (large crystallites), respectively. 

 
Fig. 5. Decrease of the BET surface area upon 
treatment at variable temperature for both 
mesoporous In2O3 samples.  

Above these temperatures a sudden steep 
decrease in the surface area is observed. For 
the sample with the large crystallites the 
temperature for this effect is ca. 50°C higher 
than for the sample with small crystallites. 

This behavior can be explained by means of the 
proposed model. The linear decrease is 
attributed to ripening effects via the gas phase 
(Ostwald ripening). This leads to a smoothing of 
the pore walls and therefore to a slight 
decrease in the specific surface area. The 
steep decrease, on the other hand, is caused 
by the breakdown of the mesoporous structure 
which is caused by growth via coalescence. 

Conclusion 
Two ordered, mesoporous In2O3 samples with 
different crystallite size were synthesized by 
varying the reaction vessel during the 
conversion of indium nitrate in a nanocasting 
route. Temperature treatments of the products 
and analysis of the morphological properties 

exhibit higher structural stability for the sample 
with larger crystallites, which is in accordance 
with the proposed model based coalescence as 
the main effect for mesopore structure 
breakdown. However, in addition to crystallite 
size other structure-related parameters, e.g. the 
specific surface area, may play a role; this will 
be subject of future investigation. 
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