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Char is a very important organic system due to its role in affecting physical and chemical soil 
properties. In fact, it is reported that char has a positive effect on soil texture, pH, ionic exchange 
capacity and water retention. In the present study two chars were produced by heating lignin at 
350°C for 30 and 240 s and were saturated with deionized water. Spin-spin relaxation time (T2) 
measurements revealed that two different types of water molecules were present in both chars: a 
longer T2 attributed to bulk water and a shorter T2 assigned to bound water. Noteworthy, both T2 
values measured for the water in the 240 s char were longer than the respective T2 values for the 
30 s char sample. This discrepancy was attributed to the nature of the two different chars. In fact, 
the char obtained after 30 s heating still contained un-charred lignin molecules capable of strongly 
binding water molecules through formation of hydrogen bonds. Conversely, the char obtained after 
240 s heating did not contain a lot of un-charred molecules, thereby favoring higher mobility degree 
of water molecules. NMR dispersion (NMRD) profiles confirmed the aforementioned findings 
through the evaluation of the correlation times. Relaxometry appeared a very suitable technique for 
the understanding of water dynamics in char samples. This is a very important issue since a 
prediction of water mobility in soils treated with different chars can be attempted. 




