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Definition
• Discovered by Stephen Brunauer, Paul Hugh

Emmett and Edward Teller in 1938

• Studies physical adsorption of gas molecules

on a solid surface

• Can therefore be used to study surface area &

pore size distribution in given material

• Depends on T, P, surface energy distribution

and surface area





Definition
• Gases that adsorb onto material surface are

called adsorbates

• These gases should not chemically react

with material surfaces

• Most common adsorbate is N2

• Ar, CO, CO2, and O2 may also be used

• Volume of gas adsorbed is measured at

boiling point of nitrogen (-196 ºC)



Definition

• Adsorption vs. desorption:

• Adsorption is the sticking of gas

molecules onto the surface of a solid

• Desorption is the removal of gas

molecules from the surface of a solid

• These include surfaces inside open

pores



Definition
• When the interaction between a surface

and an adsorbate is relatively weak only

physisorption takes place

• When electrons available for chemical

bond formation on surface atoms,

chemisorption occurs

• activation energy-adsorbate molecules must

overcome an energy barrier



Pore classification

• Microporus <2nm

• Mesoporus 2-50nm

• Macroporous >50nm

Pore size



Definition
• Assumptions:

1. Homogeneous surface- adsorption occurs

across entire surface with no preference for

one or more sites

• Each site is either unoccupied or occupied

by a single adsorbate molecule

• Once adsorbed, molecule can act as

sorption site for another gas molecule



Definition

• Assumptions:

2. All sites on the surface are equal

3. No lateral interactions between molecules

4. Adsorbate molecule is immobile

5. The rate of adsorption is equal to the rate of

desorption



Equipment



Equipment



Equipment



Sample preparation

• Clean, pure & dry sample

• Measurement of sample mass

• Degassing the sample using heat & vacuum

• Heating releases water vapor

• Measuring adsorption

• Analyzing measurement



Sample preparation



Isotherms

• 6 isotherms & BET applicable to:

type II (disperse, nonporous or macroporous

solids)

type IV (mesoporous solids; pore diameter 2-50

nm)



The BET linear equation



Results obtained



Results obtained



Results obtained



Conclusions

• BET can be used for:

1. Fibers

2. Nanocatalysts (chemisorption)

3. Nanotubes

4. Polymer membranes
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