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There is an abundance of anecdotal evidence that nanophases adsorbed 
within nanoporous materials can exhibit high pressures as a result of the 
confinement1,2.  For example, phase changes and chemical reactions that only occur 
at high pressures in the bulk phase occur in the confined phase at bulk phase 
pressures that are orders of magnitude lower. The pressure in the pore is a second 
order tensor, and for simple pore geometries has both   normal pressure component 
(normal to the walls) and one or more tangential components (parallel to the walls). 

For simple fluids in pores that are up to a few nanometers in width, molecular 
simulations show that both the normal and tangential pressures can be locally very high 
(thousands or tens of thousands of bars) in the pore,      though the bulk phase in 
equilibrium with the pore is at a pressure of one bar    less. The cause of these high 
in-pore pressures will be discussed, and where possible comparison with experimental 
results will be made3.

When the molecules in the confined nanophase react with each other 
chemically it may be possible to achieve even higher tangential pressures, in the 
megabar range.  Evidence for this is provided by recent experiments on sulfur (an 
insulator at ambient conditions) in narrow single-walled carbon nanotubes, carried out 
by Kaneko and coworkers4.  They find that the sulfur atoms within the pore covalently 
bond to form a one-dimensional phase that is metallic.  In the bulk phase sulfur forms a 
metallic phase only at pressures above 95 GPa.  In our recent molecular dynamics 
simulations of this system we find that the sulfur atoms are covalently bonded in the 
pore and that they experience tangential pressures in        of 100 GPa as a result 
of the strong confinement5. 
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