
                                                                                                                          [image: image1.jpg]



                                                                                                                       

Lignocellulosic Biomass Catalytic Conversion to Oxygenated Chemicals in aqueous phase
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Guangzhou Institute of Energy Conversion, Chinese Acamedy of Sciences, No.2 Wushan Energy Road, Tianhe District, Guangzhou, 510640, China
Lignocellulosic biomass transformation to value added chemicals and fuels showed that significance in optimizing the energy structure, mitigating the environmental pollution and exerting the low carbon strategy. However, the complex macromolecules and the high thermal sensitivity lead to the complex reaction pathway for obtaining low target products yield. This needs to develop new catalysts and precisely control the formation pathway to enhance the target products.

We fabricated the Ni encapsulated in graphene layers (Ni@C) and as the highly efficient catalysts for cellulose hydrothermally hydrogenolysis to ethanol, under the cooperation of H3PO4. The ethanol yield and concentration were obtained as 69 C-mol% and 8.9 wt%, respectively, which is comparable to the traditional enzymolysis-fermentation method. The particular activation mechanism was proposed based on the cyclic di-ester formation between glucose intermediate and H3PO4 via the intermolecular hydroxyl group dehydration, which induces the selective splitting of the target C-C and C-O bonds for obtaining the target ethanol. We also extended to prepare Ni-Sn(W)Ox@C catalysts to achieve the production of C3-C4 keto alcohols with the total yield of 70%. By precisely controlling the tri functional metal-acid-base interface of Ni-O-Sn(W), the goal C3-C4 products were obtained via glucose intermediate isomerization, retro-aldol, and hydrogenolysis, due to the stabilization of the adjacent C=O and C-OH groups at the interface. Finally, we developed a reaction pathway for C8-C15 bio-jet fuel production based all sugar application in biomass and established a pilot demonstration on the scale of 100 ton/a. The studies promoted the progress of bio fuel from lignocellulose wastes.
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