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The multiple metal oxynitrides have the rare combination of visible absorption, appropriate band 
edges’ position and resistance to photocorrosion. Numerous bulk forms of the multiple metal 
oxynitrides have been reported as a potential solution to the worldwide energy shortage and their 
catalytic performances are limited by their bulk form. To improve their photochemical potential, the 
nano form of the multiple metal oxynitrides are desirable due to their intrinsic size-dependent 
properties. However, for the traditional methods such as sol–gel, a precipitation process is essential 
to mix the different metal ions on molecular level. The microscale particle size and the aggregation 
phenomenon are inevitable in this precipitation process due to the different precipitation conditions 
for the different metal ions. Thus it is almost impossible to prepare the nano forms of the multiple 
metal oxynitrides in traditional methods. Here, we used a strategy based on ions adsorption and 
templating approaches to obtain the multiple metal oxynitrides nanostructures. We achieved various 
kinds of multiple metal oxynitrides hollow spheres with nanoscale morphology using this unified 
approach, including the solid solution multiple metal oxynitrides of (Ga1−xZnx)(N1−xOx), the mixed 
multiple metal oxynitrides of (Ga1 − xZnx)(N1 − xOx)-InN and the stoichiometric multiple metal 
oxynitrides of LaTiO2N. All of the obtained hollow spheres have small grain size and high surface 
area. And owing to the size effect, compared with the bulk form multiple metal oxynitrides, the 
multiple metal oxynitrides hollow spheres exhibited compositional controllable characteristic, low 
nitridation temperature and excellent photocatalytic activity for water splitting. We believe our 
methodology provides a general route to synthesis nano form multiple metal oxynitrides for resulting 
applications.  
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