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Bi2WO6 is an important visible-light-driven photocatalyst and several synthetic protocols for 
hierarchically constructed Bi2WO6 microspheres consisting of individual nanoparticles have 
recently been reported. Polymer additives such as polyvinyl pyrrolidone (PVP) were widely used for 
the formation of such hierarchical nanoscale arrangements.[1-3] However, Bi2WO6 spheres can also 
be obtained without any templating polymers. In this template-free route, the initial pH of the 
hydrothermal system is the key factor that controls phase and morphology of the emerging 
products.[4, 5] The wide parameter window for the preparation of Bi2WO6 microspheres motivated us 
to perform in situ EDXRD studies in order to understand the mechanism of their template-free 
hydrothermal formation. Therefore, we monitored the hydrothermal synthesis of Bi2WO6 through in 
situ EDXRD experiments with special emphasis on the reaction temperature and the initial pH 
value. The growth rates and kinetic models were determined using standard literature models.[6] 
Higher synthesis temperatures reduced both the onset time and the half-life time of the 
crystallization process, whereas the growth profiles did not vary significantly with temperature. 
This observation indicates that the growth mechanism of the Bi2WO6 particles is not temperature-
dependent in the temperature range between 150 and 170 °C. Moreover, the values of the 
corresponding reaction exponents varied from 0.52 to 0.55 so that they agree well with a three-
dimensional diffusion-controlled growth model. When the initial pH is raised, both the onset and 
half-life time of the crystallization process of Bi2WO6 microspheres decrease as shown in Figure 
1b. In addition, a pH change from 1.3 to 4 modifies the reaction exponent from 0.52 to 0.7. 
Consequently, the reaction mechanism changes at pH values around 4 and this is reflected in a 
morphological change of the product: the Bi2WO6 microspheres disintegrate into the individual 
nanoplate building blocks at higher pH values. These results demonstrate that in situ EDXRD 
studies are well suited for the investigation of relationships between particle morphology and 
reaction kinetics and they are also essential to assign the most important reaction parameters. This 
has also been pointed out in our previous studies on hierarchically constructed W/Mo-oxides.[7]  

 

               

 

Figure 1: Representative SEM image of hierarchical Bi2WO6 microspheres (a) extent of reaction α versus 
reaction time for reflection (260) recorded at diffraction pH values (b).  
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