
Chapter 10

Self-Assembly and Catalysis



10.1.1 Self-Assembly

Traditional synthesis : kinetic control

Self-assembly : thermodynamic control

Covalent bond: ~100 Kcal/mole

Hydrogen bond: ~10 Kcal/mole

Van der Waals : ~1 Kcal/mole

Thermal energy: 3/2 kT at 300K
=> 0.45 Kcal/mole
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10.1.2 Semiconductor island



10.1.2 Semiconductor island



10.1.3 Self assemble monolayer



10.2 Catalysis



10.2.2 Surface area



10.2.2 Surface area
Langmuir Isotherm 
Langmuir suggests that adsorption takes place through this mechanism: Ag + S ⇌ AS, 
where A is a gas molecule and S is an adsorption site.
The direct and inverse rate constants are k and k-1. If we define surface coverage, θ, as 
the fraction of the adsorption sites which are occupied, in the equilibrium we have

or   

BET Isotherm
Often molecules do form multilayers, that is, some are adsorbed on 
already adsorbed molecules and the Langmuir isotherm is not valid. 

In 1938 Stephan Brunauer, Paul Emmett and Edward Teller 
developed an isotherm that takes into account that possibility. The 

proposed mechanism is now:
Ag + S ⇌ AS

Ag + AS ⇌ A2S
Ag + A2S ⇌ A3S and so on



Langmuir Isotherm



BET Isotherm



Langmuir and BET Isotherm



10.2.3 Porous materials
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Zeolites
Zeolites are microporous crystalline solids with well-defined 
structures. Generally they contain silicon, aluminium and oxygen 
in their framework and cations, water and/or other molecules 
wthin their pores. Many occur naturally as minerals, and are 
extensively mined in many parts of the world. Others are 
synthetic, and are made commercially for specific uses, or 
produced by research scientists trying to understand more about 
their chemistry. 



10.2.3 Porous materials



Acidic Site



10.2.4 Clays



10.2.5 Colloids
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Chapter 11

Organic Compounds and 
Polymers



11.2 Polymer



11.2.2 Size of polymers

Homework : relationship for spherical polymer



11.4.1 Conducting Polymers



11.4.2 Block copolymers
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11.4.2 Block copolymers



Block Copolymer as Photonic Materials



Block Copolymer as Photonic Materials



11.5.2 Dentritic Molecules



5th Generation PAMAM



dendralysts





Chapter 12

Biological Materials



12.2 Size of the biomaterials





12.4.2 Micelles and Vesicles 




