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Synthesis of Nanomaterials  

• There are different ways of classifying the synthesis routes 
for nanostructured materials.

• One of them is based on the starting state of material, 
namely, gas, liquid and solid.

• Techniques such as vapour condensation [physical vapour
deposition (PVD) and chemical vapour deposition (CVD) and 
variants of these techniques] use the gaseous state of matter 
as the starting material for synthesizing nanoparticles. 









ADVANTAGES

• Large scale production: deposition over a large substrate is

possible

• Chemical purification is not required

DISADVANTAGES
• broad size distribution (10-1000 nm)

• varied particle shapes or geometry

• Control over deposition parameters is difficult to achieve

• Impurities: stresses, defects and imperfections get introduced

• Expensive technique

Top-down Approach 

• In Top-down techniques, the starting material is solid state

(Physical processing methods)



Bottom –up Approach 

• All the Bottom-up techniques,  the starting material is either  gaseous state 
or liquid state of  matter

ADVANTAGES

• Ultra-fine nanoparticles, nanoshells, nanotubes can be prepared

• Deposition parameters can be controlled

• Narrow size distribution is possible (1-20 nm)

• Cheaper technique

• DISADVANTAGES

• Large scale production is difficult

• Chemical purification of nanoparticles is required





BALL MILLING
• Ball milling is a method of production of nanomaterials  
• The balls rotate with high energy inside a container and then fall on the 

solid with gravity force and kinetic energy and hence crush the solid into
Nano-crystallites. 

• This process is  used in producing metallic and ceramic nanomaterials  
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SUMMARY

• Various techniques are available for the synthesis of nanoparticles and

nanostructured materials.

• The techniques available can be grouped broadly into the ‘top-down’ and 

‘bottom-up’ approaches.

• These techniques can also be classified, based on the state of the matter 

from which the nanomaterials are synthesized.

• In bottom-up techniques, nanoparticles are prepared from the vapour or 

liquid phase, while in top-down approaches, they are made from solids.




