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TEM showing the two-dimensional dodecagonal quasi-crystalline structure self-
assembled from 5-nm Au and 13.4-nm Fe3O4 nanoparticles.

Nanoparticles have a strong tendency to form periodic structures.
Mixing and matching of two different types of nanoparticles allows the
formation of binary nanoparticle superlattices isostructural to ionic or
intermetallic compounds. In addition to periodic superlattices, binary
mixtures of nearly spherical nanoparticles could lead to the growth of
quasi-crystals.

CNM staff in the Nanobio Interfaces Group, together with colleagues
from the University of Chicago and the University of Pennsylvania, have
found that two-dimensional dodecagonal quasi-crystals can be formed in
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mixtures of 3-nm Pd and 9-nm PbS, 5-nm Au and 13.4-nm Fe2O3, and
4.7-nm Au and 12.6-nm Fe3O4 nanoparticles.

Studies of self-assembly of quasi-crystalline nanoparticle superstructures
will provide insight into the formation of the quasi-crystalline phase in
atomic systems. The assembly of the dodecagonal quasi-crystalline phase
from different nanoparticle combinations shows that quasi-crystalline
ordering can be a quite common phenomenon in nanocrystal solids.

  More information: "Quasi-crystalline order in self-assembled binary
nanoparticle superlattices," D. V. Talapin, E. V. Shevchenko, M. I.
Bodnarchuk, X. Ye, J. Chen, and C. B. Murray, Nature 461, 964-967 (15
October 2009), doi:10.1038/nature08439

Provided by Argonne National Laboratory

Citation: Highlight: Quasi-Crystalline Order at Nanoscale (2010, January 11) retrieved 4 April
2024 from https://phys.org/news/2010-01-highlight-quasi-crystalline-nanoscale.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

2/2

https://phys.org/tags/nanoparticles/
https://phys.org/tags/self+assembly/
http://dx.doi.org/10.1038/nature08439
https://phys.org/news/2010-01-highlight-quasi-crystalline-nanoscale.html
http://www.tcpdf.org

