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Nanostructured Gold 

 Gold is the most novel of metals.  

 Gold nanocrystal is one of the most widely studied 

metal nanoparticles due to its unique electronic, 

optical, and catalytic properties.  
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Gold Nanoparticles  



Au nanorods 
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Freely mobile electrons are trapped in such 

metal boxes and show a characteristic 

collective oscillation frequency of the plasma 

resonance, giving rise to the so-called plasmon 

resonance band (PRB) observed near 530 nm in 

the 5~20 nm diameter range. 
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The electron cloud of free electrons in the gold respond to an 

oscillating electro-magnetic field, depending on the shape and 

orientation of the particle.  

 

The formation of a dipole causes the emergence of a resonance at a 

specific wavelength. 

 

In the case of spherical particles, the plasmon resonance occurs at a 

single frequency,  

while for elongated nano-crystals, have two resonance frequencies 

related with the two dipole oscillation modes, along (longitudinal) or 

orthogonal (transverse) to the axis of the nanocrystal.  

 

Surface plasmon resonance wavelength λSPR: 

Dependent on the dielectric constants of the metal and the surrounding 

medium.  
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Preparation of Au nanoparticles 

Put 10 ml of 1.0 mM HAuCl4 into a 25 ml vial on a stirring hot 

plate. Stir the solution and heat it. To the boiling solution, add a 

ml of 1% solution of trisodium citrate dihydrate.  

 

The citrate will slowly reduce the gold salt to metallic gold and 

at the same time will act as a ligand-capping group, forming 

beautiful gold nanocrystals.  

 

The nanocrystals are ready when a deep red color is obtained.  
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Ag(I)-Assisted Growth Method.  
An aqueous gold seed particle solution was prepared by adding 250 μL of 

0.01MHAuCl4 to 9.75 mL of 0.1M CTAB solution. An aqueous growth 

solution was prepared by combining 9.5 mL of 0.1M CTAB, 75 μL of 0.01M 

AgNO3, 500 μL of 0.01M HAuCl4, and 55 μL of 0.1M ascorbic acid. 600 μL 

of aqueous 0.01M NaBH4 was added to the gold seed particle solution and 

stirred for 2 min. After 2 h, 12 μL of this gold seed solution was then added to 

the growth solution and mixed by capping the reaction vessel and slowly 

inverting it two times. After seed addition, the growth solution was 

maintained at 25 °C without stirring overnight. 

 

Preparation of Au nanorods 
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Nanostructured Gold: Biomedical 

Applications  

Colorimetric probes 

 

Photothermal treatment  
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Biological window 

Photothermal treatment 
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