
Making Nanomaterials Using Templates

Nanomaterial  synthesis has well-defined needs:

ÅControl over dimensionality of morphology 
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2D, 3D

ÅMonodispersity

ÅParallel vs. serial 

ÅNanoscale in at least one dimension



Template approaches to synthesis

ÅSurface, edge, channel, or volume must serve 
as a template for the accumulation or 
synthesis of a nanomaterial

ÅTemplate must be releasable by physical or 
chemical means

ÅTemplate should be inexpensive and 
recyclable



²Ƙŀǘ ǘƻ ƭƻƻƪ ŦƻǊ ƛƴ ŀ  ǘŜƳǇƭŀǘŜΧΧ

ÅAccessibility often derives from self assembly 

ÅLifetime of template must  be >> reaction time 

ÅTemplate must offer chemical or energetic 
contrast for incoming reagents- exclusivity 
depends on this contrast

ÅOne dimension of a material (line, edge, 
vertex) often has a higher surface energy 

ÅάƘŀǊŘ ά ǾǎΦ άǎƻŦǘέ

ÅTemplate as a means to position or array 
nanomaterial
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Examples of template approaches to making 
nanomaterials:

ÅLipid bilayer assemblies

ÅSurfactant assemblies

ÅBlock copolymer self assemblies

ÅStep edges on single crystals

ÅBiopolymers

ÅΨƘƻƭŜȅΩ ǇƻƭȅƳŜǊ ŀƴŘ ƳŜǘŀƭƭƛŎ ŦƛƭƳǎ



Recall: Surfactant/Lipid Assemblies







Surfactant Packing Rules
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