
Aerogels.
Physical- chemical 

properties and 
technology





































2 2 2 3, ,TiO SiO Al O - Typical aerogels

Chemical reaction- salt+acid clusters 

2 3 2 2 2( )Na SiO HCl H O SiO H O  
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If remove  the water  pressure be 
increased that causes large stress in gel. 
On that reason the water is replaced by 
ethanol (alcohol)  









• Biomaterials  - materials,which are used in medicine 
and dentistry that are intended to contact with living 
tissue.

• Ti, Ni,Zr-based alloys 

• Artificial diamonds

• Materials for sport
• High-technology metals, polymers, ceramics

• Materials for tomorrow
• Advanced materials, nanomate rials, 3D- printed 

materials



• Ways for materials obtaining
• producing
• synthesis
Metallurgy, ion exchanger method, crystal 
growth, sintering, casting, explosion method, 
laser treatment, space metallurgy, nuclear 
metallurgy, high temperature-high pressure 
sintering etc.



Traditional methods

Metallurgy is a science and technology of 
materials, among which most are metals
• -Extractive metallurgy
• Pyrometallurgy (blast furnace)
• Powder metallurgy
• Electrolysis processes

• Ores: oxides, sulfides, phosfides

2 3Fe O 2Cu S









• Redox-oxidation reactions:

• gas-solid, liquid-solid

• Fe2O3+CO> Fe+Co2
• Co2+C>CO

• Cu2SO4> Cu+So4

• Cu2O+Cu2S> Cu+SO2.



Semiconductor technology



Polymer technology







Compound of plastics








