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D= a/ᴨ(n2+nm+m2)1/2

Diameter of a carbon nano tube

a=0.246 nm

























































CHEMICAL FUNCTIONALIZATION

1. ENDOHEDRAL

2. EXOHEDRAL





















APPLICATIONS 

• AFM PROBE TIPS

• FLAT PANEL DISPLAY SCREENS 

• NANO COMPOSITES

• ACTUATOR/ARTIFICIAL MUSCLE

• HYDROGEN STORAGE

• SENSORS

• ELECTRONICS





SOL GEL METHOD

• PRECURSOR-METAL ALKOXIDE

• HYDROLYSIS

• POLYCONDENSATION

• GEL NETWORK

• ACIDIC OR BASIC CATALYST







USING TETRA ETHYL ORTHO SILICATE

• Exposing  TEOS and WATER to ultrasound in 
the presence of acid catalyst

• The gelling time for this sonogel was about 
115-200 minutes

• The gel is heated

• Fine powder of silica



PYROLYSIS

• PYROLYSIS OF TETRA ALKOXY SILANE

• PYROLYSIS OF TETRA CHLORO SILANE (BOTH 
IN PRESENCE OF WATER)



PRECIPITATION METHOD

• PRECIPITATION OF SODIUM SILICATE 
SOLUTION WITH CONCENTRATED MINERAL 
ACIDS LIKE HCl,SULPHURIC ACID.

• Na2SiO3 + 2HCl → H2SiO3 + 2NaCl

• H2SiO3 → SiO2 + H2O



TEM IMAGE OF NANO SILICA
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