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 Seeded crystal growths of nanostructures within confined spaces offer an interesting 

approach to design chemical reaction spaces with tailored inner surface properties [1]. 

However, such crystal growth within confined spaces tends to be inherently difficult as the 

length increases due to confinement effects. In this study, we demonstrate a space-confined 

seeded growth of ZnO nanowires within meter-long microtubes of 100 μm inner diameter 

with the aspect ratio up to 10000, which had been unattainable to previous methods of seeded 

crystal growths. ZnO nanowires could be grown via seeded hydrothermal crystal growth for 

relatively short microtubes below the length of 40 mm, while any ZnO nanostructures were 

not observable at all for longer microtubes above 60 mm with the aspect ratio of 600. 

Microstructural and mass-spectrometric analysis revealed that a conventional seed layer 

formation using zinc acetate is unfeasible within the confined space of long microtubes due to 

the formation of detrimental residual Zn-complex compounds. To overcome this 

space-confined issue, a flow-assisted seed layer formation was developed. This flow-assisted 

method enables to grow spatially uniform ZnO nanowires via removing residual compounds 

even for 1m-long microtubes with the aspect ratio up to 10000.  
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