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BET Theory and how its used to 

calculate surface area of porous 

solids

Stephen Brunauer Paul Emmett Edward Teller

Directly measures surface area & pore size distribution from 

physisorption of gas onto the sample



BET Theory seeks to explain the physical adsorption of

gas molecules onto solid surfaces
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Particles of similar size can vary drastically in surface area
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There are many materials (for example zeolites, 

MOF, COF) which are porous, and pores have a 

significant role in their characteristic functioning.



Physical adsorption occurs due to Van der Waals forces 

when at low temperatures and without chemical reactions

Adsorbate
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Adsorbent



Gas molecules behave 

ideally 

Only 1 monolayer forms 

All sites on the surface are 

equal 

No adsorbate-adsorbate 

interaction 

Adsorbate molecule is 

immobile

Langmuir Model of Adsorption





BET Theory extends the Langmuir theory from monolayer

adsorption to multilayer adsorption
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BET Instrument

BELSORP-maxII (BELSORP – series) from
Microtrac BEL Corp

Quantachrome Autosorb iQ

Anton Paar Nova 600 BET



The gas adsorbed can be determined by the pressure drop (volumetric), the 

weight gain of the powder (gravimetric) or change in thermal conductivity 

through the gas (dynamic flow).



Have to insert sample into cell and degas sample to 

remove excess moisture on surface
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BET measurement includes calibration of 1 cm3 of 

nitrogen, adsorption, and desorption
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Large surface area samples will adsorb and desorb 

more nitrogen
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BET multipoint measurement example

3rd point
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2nd point1st point



Can only assume linear relationship for adsorption 

isotherms in the range of 0.05 < p/p0< 0.30
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Isotherm
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We use the BET equation to determine the 

monolayer absorbed gas volume (vm)
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BET equation can be plotted to determine monolayer 

adsorbed gas quantity and the BET constant



Take numerical values for slope and intercept to 

solve for vm and c
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From the monolayer absorbed gas volume (vm), 

we can determine total and specific surface area
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Plot at least 3 points to obtain multi-point plot, solve 

for BET constant (c) and Vm (monolayer volume)

BET constant = 145.84 

Surface area = 11.36 m2/g
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Capillary condensation in mesopores



Classification of the Hysteresis Loop in Type 

IV Isotherm
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