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Abstract 
 “Green carbons” were synthesized from organosolv lignin, a bio-refinery waste-stream, using a 
hydrothermal carbonization (HTC) process between 200°C and 350°C. Results from this study showed 
that up to 300°C, the lignin structure was only slightly altered by hydrothermal process. Major structural 
transformations occurred at 350°C, with the carbonaceous materials showing both open and closed 
vesicles. There was a gradual decrease in amounts of oxygenated aromatics, methoxyl and aliphatic 
substructures with increasing temperature. The evolution of an enhanced aromatic structure at 350°C 
was depicted by quantitative peak analysis of direct polarization (DP) nuclear magnetic resonance 
(NMR) spectra, as well as FTIR analysis. Hydrothermal carbons were more thermally stable, with O/C and 
H/C ratios between 0.1- 0.4 and 0.3 - 1.1 respectively. 
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