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Biomass, consisting of hydrogen, oxygen, and carbon, is the most promising renewable
resource for producing valuable chemicals. Transforming biomass into low-molecular
oxygenates is highly important due to the relatively high oxygen content of biomass in
comparison with fossil resource. Additionally, nitrogen-containing compounds are more
valuable than oxygenates and widely applied in synthesis of agrochemicals and
pharmaceuticals.

This study first introduces the catalytic conversion of cellulose/hemicellulose to low-molecular
oxygenates including ethylene glycol and ethanol. In 2008, for the first time, my group
developed this process using Ni-promoted tungsten carbides [1]. Cellulose/Hemicellulose could
be converted to ethylene glycol on catalysts containing transition metal (Pt, Rh, Rh, or Ni) and
W species [2-5]. We also developed a multifunctional catalyst Mo/Pt/WOx, selectively
producing ethanol from one-pot conversion of cellulose [6]. Then, recent progress in the
catalytic transformation of biomass-based aldehydes into N-containing compounds in my group
will be summarized. New synthesis pathways towards pyrimidine [7], benzylamines [§],
quinolones [9], and carbazoles [10] have been developed, opening new avenues towards the
transformation of cheap biomass into high-value N-containing compounds. Finally, the scale-
up of DLEG (Direct Lignocellulose Ethylene Glycol) process will be introduced. A 1000 t/a
pilot plant was established by us in Puyang, China, with an ethylene glycol yield of ~ 80% and
purity of >99%. The commercialization of this technology is in progress.
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