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Can the compressibility of mesoporous silica 
be measured from nitrogen adsorption 

and mercury porosimetry?
Ali Haidar, Cedric J. Gommes

Department of Chemical Engineering, University of Liège, Belgium

Nitrogen adsorption data analysis

Adsorption on the outer surface of the grains ?

Mercury porosimetry data analysis

The published values for the compressibility range from about 
1600 MPa [3, 4] to 7000 MPa [5]. Our value from mercury 
porosimetry is close to the lower limit, but it is realistic.

The estimated “outer surface area” of 25 m2/g converts to a 
size of 200 nm, which is much smaller than the grains.

Conclusions
• Mercury porosimetry provides a realistic value for the 

bulk compressibility of SBA15;

• The 20% compression of the grains before intrusion also 
explains well the difference between pore size 
distributions from nitrogen adsorption and mercury 
porosimetry;

• One can rule out any significant effect of compressibility 
for the nitrogen adsorption;

• Still, the high-pressure adsorption cannot be explained 
by the outer-surface of the grains alone;

• Does capillary condensation occur at the contact point 
between grains?

Globally, nitrogen adsorption and mercury porosimetry consistently 
testify to mesopores slightly smaller than 8 nm and to grains larger than 
a few micrometers.

Can the small differences between the two techniques be interpreted in terms of compressibility?
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Are these differences 
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Compression of the grain by capillary forces? 

300 nm

Grains at large scale [2]

Cylindrical mesopores are 
small scale [1]
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Compression alone cannot explain the data, unless the 
material is assumed to be unrealistically soft.
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