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SnO2 is considered as one of the most effective electron transport materials used in solar 

cells. It has promising intrinsic properties such as wide bandgap, high electron mobility, high carrier 

transportation, and chemical stability. The majority of perovskite solar cells (PSCs) based on SnO2 

electron transport layers (ETL) is in the form of SnO2 nanoparticles or quantum dots. The PSCs 

based on other SnO2 nanostructured ETL show a large discrepancy in power conversion efficiency 

(PCE). One of the reasons is that the preparation of nanostructures is very sensitive to different 

growth factors, resulting in low reproducibility. Thus, the aim of this work is to empirically 

investigate the growth parameters of solvothermally grown SnO2 nanorod arrays (NAs). It is 

noteworthy that the processing parameters such as growth pressure, substrate orientation, deionized 

(DI) water-to-ethanol ratio, types of seed layer, amount of acetic acid, and growth time have strong 

correlations with each other. For this reason, every parameter should be individually optimized. This 

work demonstrates the morphological control of solvothermally grown SnO2 NAs by the systematic 

investigation of various growth parameters. This presentation will show the trend of morphological 

changes of SnO2 nanostructure based on the obtained results. The outcomes present information, 

which provides the direction for future preparation of more reproducible SnO2 nanomaterials for 

PSCs. 
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