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28 years of nano-pore analysis by NMR Cryoporometry : background, capabilities, com-

parison with other techniques, instrumentation & protocols, and recent developments.
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Abstract:

NMR Cryoporometry (NMRC) is a powerful technique
for the measurement of pore-size distributions and total
porosities on a pore length scale from sub Inm to over
Imicron. This technique is suitable for measuring pore-
sizes in a wide range of polymers and porous materials,
including porous glass, rock, clays and porous carbons
including biochar. It offers various advantages over oth-
er techniques, including the ability to study wet samples.
By swelling rubbers and polymers with added organ-
ic liquids cross-link density and nano- to micro-porous
properties of the polymer may be obtained. In biochar,
progressive changes to the quantity and mobility of hy-
drocarbons, as well as changes in pore-blocking, as a
function of preparation temperature, have been demon-
strated. The capabilities of NMRC have in recent years
been extended in a number of directions, to greater sen-
sitivity, to sub-nanometric pore sizes (lower temperatures)
and to above micron sized poresizes (tiny melting point
depressions). NMRC has been used to probe the effect
of using different probe liquids on measured pore vol-
ume. in the nearly 30 years that Lab-Tools have been de-
veloping NMRC, the protocols have evolved. The data
formats have been formalised, and the programs to access
and display the NMRC control variables and results data
have been optimised. Some of these protocols are now
encoded into Graphical User Interface (GUIs) and their
associated process and graph windows.
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