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Report on the PhD thesis titled 
 
 

„Optical and Photocatalytic Properties of Bismuthate and Strontium Carbonate Heterostructures“ 
 

submitted by Ms. Anna Vladimirovna Shtareva in partial fulfilment of the degree of Candidate of 
Physical-Mathematical Sciences (Ph.D.) 

 
 
The work “Optical and photocatalytic properties of bismuthate and strontium carbonate 
heterostructures” by Anna Vladimirovna Shtareva is devoted to the study of the effect of increasing 
the photocatalytic activity of various strontium bismuthates by creating heterostructures with 
strontium carbonate. 
 
The problem of increasing the photocatalytic activity of semiconductor as visible light active 
photocatalysts is an important task, the solution of which limits their active implementation in 
various fields of application. Cation and anion doping, as one of the strategies for increasing the 
photocatalytic activity, is often associated with an increase in the cost of the photocatalyst. In this 
work, the applicant proposes an alternative way to increase in the photocatalytic activity of 
semiconductor photocatalysts by creating heterostructures with a photocatalytically inactive wide 
band gap material. For this reason, the topic of this work seems relevant and significant from both 
fundamental and applied points of view. 
 
The presented work is a complete and holistic scientific study. I would like to note that the applicant 
uses standard and proven methods both to synthesize the heterostructured materials and to 
characterize their structural, optical properties and evaluate their photocatalytic activity. 
 
The applicant has demonstrated her own maturity as an experimental researcher, who can formulate 
the goals and objectives of the study, plan and conduct experimental work, and correctly interpret the 
results. 
 
The results of the work and the main conclusions were published in leading scientific journals and 
presented in specialized international conferences. 
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After getting acquainted with the work, I had a number of questions that I would like the applicant to 
comment on: 
 

1. Why were these three strontium bismuthates chosen as the basis for heterostructure formation? 
 
2. Can the observed effect be extended to other bismuthates? 

 
As a summary I can conclude that the dissertation by Shtareva Anna Vladimirovna on the topic: 
"Optical and photocatalytic properties of heterostructures from bismuthate and strontium carbonate" 
meets the main requirements established by Saint-Petersburg State University for the candidate of 
science degree and Anna Vladimirovna Shtareva deserves the award of the degree of candidate of 
physical and mathematical sciences in specialty 1.3.8. Condensed Matter Physics. 
 

 
Detlef Bahnemann 
 


