
Contents

Part I Introduction and Fundamentals

1 An Introduction to Nanotechnology . . . . . . . . . . . . . . . . . . . . . . . . . . 3
Simona E. Hunyadi Murph

2 Nanoscale Materials: Fundamentals and Emergent Properties . . . .. . . . 7
Simona E. Hunyadi Murph, Kaitlin J. Coopersmith
and George K. Larsen

3 Synthetic Strategies for Anisotropic and Shape-Selective
Nanomaterials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29
Simona E. Hunyadi Murph, Kaitlin J. Coopersmith
and George K. Larsen

4 Characterization of Anisotropic and Shape-Selective
Nanomaterials: Methods and Challenges . . . . . . . . . . . . . . . . . . . . . . 79
George K. Larsen

Part II Effect of the Morphology and the Nanometric Dimension
of Materials on Their Physico-chemical Properties

5 Anisotropic Metallic and Metallic Oxide Nanostructures-
Correlation Between Their Shape and Properties . . . . . . . . . . . . . . . 105
Simona E. Hunyadi Murph

6 Putting Nanoparticles to Work: Self-propelled Inorganic
Micro- and Nanomotors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153
Kaitlin J. Coopersmith

7 Prospects for Rational Control of Nanocrystal Shape
Through Successive Ionic Layer Adsorption and Reaction
(SILAR) and Related Approaches . . . . . . . . . . . . . . . . . . . . . . . . . . . 169
Andrew B. Greytak, Rui Tan and Stephen K. Roberts

vii



8 Plasmon Drag Effect. Theory and Experiment . . . . . . . . . . . . . . . . . 233
M. Durach and N. Noginova

9 Dimensional Variations in Nanohybrids: Property Alterations,
Applications, and Considerations for Toxicological
Implications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 271
Nirupam Aich, Arvid Masud, Tara Sabo-Attwood,
Jaime Plazas-Tuttle and Navid B. Saleh

10 Assemblies and Superstructures of Inorganic Colloidal
Nanocrystals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 293
Swati Naik and Gabriel Caruntu

11 Nanostructured Catalysts for the Electrochemical
Reduction of CO2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 337
Ming Ma and Wilson A. Smith

12 Strategies for the Synthesis of Anisotropic Catalytic
Nanoparticles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 375
Hazim A. Al-Zubaidi, Chartanay D.J. Bonner, Minghong Liu
and Sherine O. Obare

13 Biomedical Applications of Anisotropic Gold Nanoparticles . . . . . . 399
John W. Stone, Alaaldin M. Alkilany, Majd A. Hamaly
and Stephanie Canonico-May

14 Application of Gold Nanorods in Cardiovascular Science . . . . . . . . 427
Jack G. Goldsmith, Heather L’Ecuyer, Delphine Dean
and Edie C. Goldsmith

15 Architectured Nanomembranes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 443
Michael Z. Hu and Matthew R. Sturgeon

Summary and Final Thoughts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 467

Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 469

viii Contents



http://www.springer.com/978-3-319-59661-7


	Contents



