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ESI 1: SEM image showing hexagonal-shaped crystals of vaterite from a 0.2 M CaCl2 sample aged 18 

hours. 

TOC figure. 

Three-dimensional oriented attachment of CaCO3 nanoparticles leads to various crystalline 
superstructures. This unusual mechanism enables the formation of complicated rounded structures with 
crystallographic orientation from nanosized building blocks, which has so far only been found for 
transition metal systems. This underlines the importance of non classical particle based crystallization 
mechanisms also for systems assumed to grow by ionic crystallization. 
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