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25 hours’ reaction
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Percolation theory



Results from model
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Nitrogen sorption





















Rough Surface







Effect of solvent exchange drying
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Effect of solvent‐exchange drying
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P/P0 = 0.48
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Solvent‐exchange drying
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Solvent Exchange Dried Cellulose
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SED vs SC CO2

• Water saturated then exchanged with 
methanol then acetone: 

Surface area = 13.6 m2 g‐1

• Water saturated then exchanged with 
methanol then acetone then super‐critical CO2

dried:

Surface area = 47.7 m2 g‐1



Effect of refining on surface area

Treatment Surface area (m2 g‐1)
None 17.6 
Refined 29.4



Enzyme treatment of pulp
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Critical point drying
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Solute exclusion
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Enzyme accessibility
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Conclusions

• Nitrogen sorption isotherm analysis of  lignified 
material gives low surface areas

• Even SC CO2 drying does not change this much

• Lignin acts to collapse cell wall nano‐pores as well as 
acting as an occluding material

• Solute exclusion of lignified material reveals nano‐
pores of diameter not much greater than 2nm –
enzymes cannot penetrate

• Grinding does not improve accessibility
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