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S. Dipolar dephasing 13C CP-MAS experiments 

 

In order to assess the degree of condensation of the aromatic structures in the chars obtained by heating  

COT and COT/M-GLY in air, the CP-MAS pulse sequence with dipolar dephasing [1, 2, 3] was applied. 

In this experiment, a delay period, during which the 1H decoupler is turned off, is inserted between the 

CP contact period and 13C signal acquisition. During the delay, the magnetization of carbons with 

strong dipolar couplings with protons, i.e. carbons bonded or close in space to protons, is attenuated 

by dephasing. By lengthening the delay duration, the magnetization of carbons more bonds removed 

from hydrogens is progressively selected. 

Differential dephasing was first investigated on the model compound Emodin with three substituted 

fused planar rings (Figure S3). The obtained data, shown in Figure S3a, yielded decay rates that 

decrease with increasing the number of bonds between a given carbon and protons. The decaying 

trends of the 13C signals vs the dipolar dephasing period recorded for the standard compound can in 

principle be considered as calibration curves for converting the dephasing rates into estimated 

distances.  

 

 
Figure S1. Molecular structure of the model compound Emodin. Trends of the intensity of the signals 

in the 13C CP-MAS spectra recorded with dipolar dephasing as a function of the dephasing delay 

duration for the indicated carbons of Emodin and for the aromatic carbons (110-160 ppm) of COT (blue) 



and COT/M-GLY (red) treated at 420 °C. Points represent experimental data; lines indicate best fittings 

to exponential or bi-exponential functions as explained in the text. 

 

When performed on chars of COT and COT/M-GLY heated to 420 °C, dipolar dephasing experiments 

gave the decaying trends shown in Figure S1b for the global signal arising from aromatic carbons (110-

160 ppm). In both cases, a bi-exponential behavior was observed, with a faster decaying component 

with a rate of 4⋅103 s-1 for COT/M-GLY and of 104 s-1 for COT and a slower component with a rate of 

about 2⋅102 s-1 for both samples. The bi-exponential behavior is most probably due to the presence of 

polyaromatic structures with different condensation degree in the chars, which hampers a direct 

conversion of the decaying rates into distances. However, data clearly indicate that COT/M-GLY, 

showing a slower decay at all dipolar dephasing delays, forms a char containing aromatic clusters of 

average larger size with respect to COT. 
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