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Supramolecular chemistry has emerged as a promising approach for functional
nanomaterials. The challenge of the area is how to synthesize self-assembled objects in a
designed fashion in terms of particles shapes, chemical compositions and architectures, etc.
We are trying to address this challenge using polymers, especially block copolymers, as self-
assembly building blocks. As a result, a number of nanomaterials with designed chemical
compositions have been prepared. Particularly, we have developed new concepts to
incorporate metal elements into polymer nanoparticles in an attempt to develop'nanomaterials
possessing magnetic, conductive, optical, catalytic properties for potential applications. This

talk will briefly summarize our efforts in this area.
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Polymer Supramolecular Functional Nanomaterials
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Polymer Supramolecular Chemistry
Structure vs Functions
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Polymer Supramolecular Chemistry
Adjusting Nucleation Rate

Examples of Metal Containing Polymers

From organometallic and polymer chemistry to processible materials
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Polymer Supramolecular Chemistry
for Novel Morphology

PBLG-b-PEG + homo-PBLG

Cai, C. H,; Lin, J. P; Chen, T.; Wang, X. S.;'Lin S. L. Chem. Commun. 2009 2709-2711.

PBLG: poly(y-benzyl L-glutamate)
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Metal Containing Polymers Materials
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Anionic Living Polymerization for Metal-Containing
Polymer Synthesis
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Living Self-Assembly for Block Comicelles
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Supramolecular Chemistry for Processible Metal-
Coordination Polymers and Nanoparticles
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Or Metal Coordination Nanocapsules

Rich functionalities associated with
metal ions, organic ligands and
porous structures

But lack of techniques for designed
synthesis, ...




Sequential Self-assembly of Block Copolymers and Metal
lons for Designed Synthesis of Metal Coordination
NanoShells
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¢ Functional hybrid nanoshells
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Prussian Blue and Its Analogues
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Magnetic properties of PB analogues: e. g. light-induced magnetic switch

Microscopy Characterization of PB Nanoshells
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Nanoshells with Crystalline Structures

Surfactants: 4 wt%, containing 60 % of -DMAP-Fe end groups

Oil (toluene) content: 5 wt%.




TEM and SEM Images of the Nanoboxes

R. McHale, N. Ghasdian, Y. b. Liu, M. B. Ward, N. S. Hondow, H. H. Wang, Y. Q. Miao,c R. Brydsonb.

X. S. Wang, Chem. Commun., 2010, Hot Article!
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Dual Lanthanide Role in the Designed Synthesis of
Prussian Blue Analogue Nanocages
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Crystallinity of the Nanoboxes

SEM and TEM of PB analegue Nanocages
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Synthesis of Silica Nanocapsules

TEM analysis:
(Contrast was provided by selectively staining encapsulated dyes using OsO, )

Carbon element mapping
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Block Copolymer Assisted PB Nanoparticle Synthesis

Pentacyanoferrate-Coordinated Block Copolymers
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Nanocages with Mesoporous Walls

N, gas adsorption (black) /desorption (red) isotherm (left) for Er@PB
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Synthesis of Core/Shell PB Nanoparticles
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electrode is calculated to be 187.5 Fg*
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Summary

We strive to develop functional materials via supermolecular, polymer and
organometallic chemistry
y.

Il) Polymer chemistry combined with metal coordination and organometallic
chemistry is a promising approach for processible functional materials

been developed and offers a new route for functional nanomaterials.
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