Springer Series in Materials Science 95

Nanocrystals:

Synthesis, Properties and Applications

Bearbeitet von
C.N.R Rao, P. John Thomas, G.U Kulkarni

1. Auflage 2007. Buch. vlll, 182 S. Hardcover
ISBN 978 3 540 68751 1
Format (B x L): 15,5 x 23,5 cm
Gewicht: 491 g

Weitere Fachgebiete > Technik > Technik Allgemein > Nanotechnologie
Zu Leseprobe

schnell und portofrei erhaltlich bei
o®0

beck-shop.de

DIE FACHBUCHHANDLUNG

Die Online-Fachbuchhandlung beck-shop.de ist speziaisiert auf Fachbiicher, insbesondere Recht, Steuern und Wirtschaft.

Im Sortiment finden Sie alle Medien (Blicher, Zeitschriften, CDs, eBooks, etc.) aller Verlage. Erganzt wird das Programm

durch Services wie Neuerscheinungsdienst oder Zusammenstellungen von Biichern zu Sonderpreisen. Der Shop fihrt mehr
als 8 Millionen Produkte.


http://www.beck-shop.de/Rao-Thomas-Kulkarni-Nanocrystals_/productview.aspx?product=539889&utm_source=pdf&utm_medium=clickthru_ihv&utm_campaign=pdf_539889&campaign=pdf/539889
http://www.beck-shop.de/trefferliste.aspx?toc=9701
http://www.beck-shop.de/fachbuch/leseprobe/9783540687511_Excerpt_001.pdf

Contents

1 Basicsof Nanocrystals................. ... ... ..., 1
1.1 Introduction ......... ... i 1
1.2 Properties of Nanocrystals.......... .. .. .. o ... 3

1.2.1 Geometric Structure . ......... ... .. ... ... 4
1.2.2 Magnetic Properties of Nanocrystals ................. 9
1.2.3 Electronic Properties ......... ... ... .. .. .. .. ..., 12
1.2.4 Optical Properties......... .. . ... . i .. 19
1.2.5 Other Properties ......... ..., 23

2 Synthesis of Nanocrystals............. ... .. ... .. .. ... 25

2.1 Physical Methods. .. ... ... ... . . 25
2.1.1 Inert Gas Condensation .............. ... ... ....... 25
2.1.2 ArcDischarge....... ... 27
2.1.3 Jon Sputtering ...........c i 27
2.1.4 Laser Ablation . ....... ... ... . i 28
2.1.5 Pyrolysis and Other Methods ....................... 28
2.1.6  Spray Pyrolysis ........ ... 29

2.2 Chemical Methods......... .. ..., 29
2.2.1 Metal Nanocrystals by Reduction.................... 30
2.2.2  Solvothermal Synthesis............ ... ... ... ... .... 38
2.2.3 Photochemical Synthesis ................ .. .. ... ... 42
2.2.4  FElectrochemical Synthesis .......................... 42
2.2.5 Nanocrystals of Semiconductors and Other Materials

by Arrested Precipitation.............. ... ... ... ... 44
2.2.6  Thermolysis Routes........... ... .. .. ... .. ... 46
2.2.7 Sonochemical Routes .............. .. ... ... ... ... 52
2.2.8 Micelles and Microemulsions .. ...................... 54
2.2.9 The Liquid—Liquid Interface ................ ... .... 56
2.2.10 Biological Methods ......... .. .. .. .. . .. . ... ... 56
2.2.11 Hybrid Methods. ....... .. .. . i, 58
2.2.12 Solvated Metal Atom Dispersion (SMAD) ............ 58
2.2.13 Post-synthetic Size-Selective Processing .............. 59



VIII  Contents

2.3 Nanocrystals of Different Shapes ..........................
2.3.1 Shape-Controlled Synthesis of Metal Nanocrystals . .. ..

2.3.2  Shape-Controlled Synthesis of Semiconductor
and Oxide Nanocrystals ............ .. ... .. .. ...
2.4 Doping and Charge Injection............. ... ... ...
2.5 Tailoring the Ligand Shell ........... ... ... ... ... .......
3 Programmed Assemblies................ ... .. ... ...
3.1 One-Dimensional Arrangements .....................o.u...
3.2 Rings and Associated Arrangements .......................
3.3 Two-Dimensional Arrays ............c.oiiiiiiieinnnna...
3.3.1 Metal Nanocrystals . .......... ... .. . .. ...
3.3.2  Semiconductor and Oxide Nanocrystals ..............
3.3.3 Other Two-Dimensional Arrangements ...............
3.3.4 Mechanism of Organization .........................
3.4 Three-Dimensional Superlattices ..........................
3.5 Superclusters . .......... .
3.6 Colloidal Crystals .......... ...
4 Properties of Nanocrystals............ ... .. ... ... ... ....
4.1 Melting Point and Heat Capacity ............... ... ... ....
4.2 Electronic Properties......... ... .. i
4.2.1 Catalysis and Reactivity .......... ... .. ... ... ....
4.3 Optical Properties . .......... i
4.4 Magnetic Properties ........... ... . i
5 Core—Shell Nanocrystals.............. ... . ... ... ... ....
5.1 Synthesis and Properties ............ .. ... ... ... . ...
5.1.1 Semiconductor—Semiconductor ......................
5.1.2 Metal-Metal ....... ... ... .

5.1.3 Metal-Oxide, Semiconductor—Oxide,

and Oxide-Oxide. .. ... ...,
5.2 Assemblies of Core—Shell Nanocrystals .....................
6 Applications ........ ... .. .. .
6.1 Introduction ........ ... . ... i
6.2 Nanocrystals as Fluorescent Tags . ........... .. ... ... ....
6.3 Nanocrystal-Based Optical Detection and Related Devices . . . .
6.4 Biomedical Applications of Oxide Nanoparticles .............
6.5 Optical and Electro-Optical Devices .......................
6.6 Dip-Pen Nanolithography with Nanocrystals ................
6.7 Nanoelectronics and Nanoscalar Electronic Devices ..........
6.8 Nanocomputing ............. ... il
References. . ..... ... e
Index . ..o



