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Abstract 
In this contribution, the preparation of the supramolecular nano-/microcrystals [CoⅢ(NH3)5Cl]3[FeⅢ(CN)6]2 via a 
simple and efficient solution ionic self-assembly approach was reported. The results demonstrated that the 
morphologies of these microcrystals could be changed arbitrary by tuning the solvent. Various shapes such as 
polyhedron, microrod, rectangular tube, tubular hexagonal prism, and tubular hexagonal prism were obtained in 
different solvents. The polarity and the acidity of solvent showed a significant effect on the shape of the products. 
The regrowth process and its possible mechanism of these microcrystals were also recounted in detail. 
Keywords: self-assembly, solution, synthesis, morphology, micro-crystals 

1. Introduction 
In the past decades, the overwhelming majority of attention has been paid to the sculptural and architectural 
control of nano-/microcrystals with well-defined shapes and sizes, since the size, shape, morphology, 
dimensionality, and texture of the nano-/microcrystals and their assembly architectures have significant 
influences on varying their optical, electronic, catalytic, and magnetic properties (Alivisatos, 1996; Jin et al., 
2001; Peng, Manna, Wickham, Scher, & Alivisatos, 2000; Roucoux, 2002; Shi, Qi, Ma, & Cheng, 2003; Xie, 
Huang, Li, Liu, & Qian, 2000). Self-assembly refers to the spontaneous organization of molecules, molecular 
clusters, and aggregate structures into various shapes by attractive forces or weak-bond formation. This provides 
an effective and versatile approach for constructing ordered systems at a molecular level (Fendler, 2001). 
Meanwhile, self-assembly in solution has also attracted an interest due to the possibility of integration of 
molecular systems into functional mesoscopic devices and macroscopic materials (Boal, Ilhan, & DeRouchey, 
2000). What’s more, it is seductive that ionic self-assembly of microscopic particle in solution is a facile 
synthetic method to prepare supramolecular materials (Faul & Antonietti, 2003; Fu & Yao, 2001; Sun, Du, 
Zhang, Dong, & Wang, 2007) and that's helping to develop simple and efficient route to prepare microparticles 
with well-defined shapes and sizes (Fu, Xiao, Yao, & Yang, 2003; Xiao et al., 2003).  

Previous research of ionic self-assembly was mainly focused on the coordination compounds, because the 
coordination compounds offer great variety and flexibility in molecular design and further tunability in 
electronic and optical properties (Chen, Peng, & Li, 2008; Sun et al., 2007; Tian et al., 2004; Wurthner, 2004). 
The noncovalent intermolecular interactions of coordination compounds, such as the van der Waals force, π-π 
stacking, electrostatic interaction, and hydrogen bonding are the keys of ionic self-assembly. The van der Waals 
force, π-π stacking and hydrogen bonding in preparing in ionic self-assembly of metal-organic nanomaterials 
were well researched (eg. 8-hydroxyquinolinate metal complexes, metalloporphyrins) (Balakrishnan et al., 2005; 
Chiu et al., 2003; Hu et al., 2007; Zhao et al., 2006). Much success has been achieved in the synthesis of 
inorganic or metal-organic nanocrystals; by contrast, the preparation and shape control over the nanostructures of 
inorganic coordination complexes has been met with limited success.  
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