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• Core composed of 
structured Au atoms 

• Outer shell covered in 
stabilizing ligands 

• Au-NPs have plasmonic 
resonance properties 

Au144 Structure   
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Film on quartz 

substrate 

Film on the 

filter 

membrane 

Graphene thin film deposition by vacuum filtration 
using RNA as a surfactant 

(RNA) 

Sharifi, Bauld, Ahmed and Fanchini, Small 8 (2012) 699  



Process 

a) A graphene/RNA thin film is prepared on a glass substrate  
b) RNA is removed from graphene by a first annealing stage, leaving behind some defects  
c) Au144(SCH2CH2Ph)60  molecular nanoclusters are spun on graphene thin films from solutions 
in toluene, and  
d) the as-obtained Au144(SCH2CH2Ph)60  film on graphene is annealed. 



Topography Phase 

Using surfactants other than RNA does not lead to Au-NP 

deposition on graphene 

Films grown using Sodium Dodecyl Benzene Sulfonate (SDBS) as a surfactant: 



Particle Structure and Composition 

SEM images: 
 
(a) spin coated 3000 rpm for 
60 seconds  
(b) spin coated 4000 rpm for 
60 seconds  
(c) EDX spectra for one of the 
nanoparticles in panel b.  
 



Controlling particle size is important for fine-tuning the 
plasmonic absorption peak and maximizing the amount of light 
absorbed 
 
There are many ways to control the size of the nanoparticles 
that form, we tested 2 method: 

 
• Annealing temperature 
• Spin-coat speed 
 

Particle Size 



AFM micrographs 
at different temps 
 
(a) 200°C 
(b) 300°C  
(c) 400°C 
(d) 500°C 

Pre-Annealing Temperature 
 Topography Topography Phase Phase 



AFM micrographs 
at different speeds 
 
(a) 1000 rpm  
(b) 2000 rpm  
(c) 3000 rpm 
(d) 4000 rpm 

Spin-Coat Speed 
 Topography Topography Phase Phase 



UV-visible 
transmission 
spectra samples 
varying  
(a) spinning speed  
(b) pre-annealing 
temperature.  
 
The dip at ~475 nm 
is due to plasmon-
related effects in 
Au-NPs 

Optical Properties 



Conclusion 

We have demonstrated a simple method for the formation of Au-NPs 
• pre-annealing is necessary 
• RNA is essential  
• roughly uniform in size 

 
Controlling Particle Size 

• Best results by changing spin-speed 
• Changes the position of the surface plasmon peak 

 
Applications: 

• transparent electrodes in solar cells  
• optical memory devices 
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