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Charcoals are carbonaceous materials of high degree of aromaticity. Their *C-NMR
spectra suffers from low sensitivity, and a lack of resolution arising, at least in a great part, from
the extremely high anisotropy caused by the graphite content of these materials, that increases
with the final temperature at which they are subjected." Although the CP-MAS technique has been
used to obtain **C spectra of coals, the direct polarization (DP) MAS has proven to produce more
reliable quantitative information for charcoals, as well as for other highly graphitized carbons of
low hydrogen content.” But even under the best acquisition conditions, the spectra of charcoals
largely consists of a main broad peak at around 120 ppm (attributable to aromatic carbons) having
a width-at-half-high (WHH) of several tens of ppm, accompanied by some other small broad
peaks, some of which overlap with the referred main band.

Due to such notable lack of resolution, the structural interpretation of **C- NMR spectra
of charcoals and other carbonaceous materials has been approached through deconvolution
models that decompose the original broad signal into resonance peaks assignable to chemical
functions commonly found in carbons.®** However no general agreement exists about the set of
peaks that better fit the measured curves and its correlation with chemical groups present in the
analysed material. Then, based on previous models and on detailed analysis of chemical shift of
polycyclic aromatic hydrocarbons> ® a new deconvolution model is proposed whose consistency
and usefulness for the analysis of chemical functionality in charcoals is discussed.

[1] Freitas, J. C. C.; Emmerich, F. G.; Cernicchiaro, G. R. C.; Sampaio, L. C.; Bonagamba, T. J.;
Solid State Nucl. Magn. Reson., 2001, 20, 61-73.

[2] Smernik, R. J.; Schwark, L.; Schmidt, M. W. I., Solid State Nucl. Magn. Reson., 2006, 29,
312-321.

[3] Nomura, M.; Kidena, K.; Hiro, M.; Murata, S., Energy Fuels, 2000, 14, 904-909.

[4] Lille, U.; Heinmaa, 1.; Pehk, T., Fuel, 2003, 82, 799-804.

[5] Facelli, J. C.; Nakagawa, B. K.; Orendt, A. M.; Pugmire, R. J., J. Phys. Chem A, 2001, 105,
7468-7472.

[6] Winans, R. E.; Tomczyk, N. A.; Hunt, J. E.; Solum, M. S.; Pugmire, R. J.; Jiang, Y. J.;
Fletcher, T. H., Energy Fuels, 2007, 21, 2584-2593.

This work has been carried out with financial aid of the “Consejeria de Innovacion Ciencia y Empresa,Junta de
Andalucia” (grant P06-FOM-01585)



