BES Highlights

Press Release: Mini-Crystals as Building Blocks

A press release in Angewandte Chemie International Edition (42, #4, 2003) entitled

“Mini-crystals as building blocks: highly structured materials through self-organized crystal growth”

highlights the work of Dr. Jun Liu and colleagues at Sandia National Laboratories/NM.  Liu et al have devised a general, solution-based approach to building large self-assembled silica-based structures with control of crystal size, orientation and morphology over many length scales.  Such self-assembled hierarchical ordering is Nature’s way of building functional biomaterials (like seashells and diatoms) but is mostly absent in synthetic materials.  The key to this new approach is a detailed understanding of a narrow region of the phase diagram, which allows control of the nucleation and growth events during the self-assembly process, and also the role of the crystalline surface chemistry, so that only desired shapes are produced.  Super crystals and open structures preserving the shape and the orientation of the basic octahedral structural units, or primary crystals, can be constructed step-by-step through controlled crystal stacking.  Specifically, by controlling reaction conditions, the team has obtained a variety of structural shapes including larger octahedral, rosettes, star- and flower-like structures, rhombic shapes, and cubic cages, among others.  Liu hopes that this new class of crystals will not only lead to the development of new types of materials, but will also add to our understanding of how such complex self-organizational processes, which also play an important role in biomineralization, occur.  

(George A. Samara, 844-6653)

Note: The work highlighted above is supported by BES/DMS&E under KC 02 03 01.  A highlight and vugraph entitled “Building Large Self-Assembled Hierarchical Structures Step-by-Step” was sent to DMS&E earlier.

