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Figure 1 (Color online) The schematic diagram of biomass conversion to HMF/FUR and typical examples of HMF/FUR derivatives.
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Figure 2 (Color online) Schematic diagrams of reactive extraction (a), reactive adsorption (b) [23], reactive distillation (c) and membrane-assisted
reactive separation (d). (a, b) are illustrated with HMF synthesis as an example, and (c, d) are illustrated with FUR synthesis as an example [24].
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Figure 3 (Color online) Parity plot of Py in conventional solvents
used in HMF extraction obtained from experiments and COSMOL-RS
predication at 298 K [29].
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Figure 4 (Color online) (a) Schematics of typical microreactor configurations and flow patterns used for the catalytic synthesis of HMF or FUR.
(b) Schematic diagram of slug flow capillary microreactor for continuous HMF or FUR synthesis from glucose or xylose over homogeneous catalyst
[21,51,52]. (c) Schematic representation of microreactor setup for HMF synthesis from glucose over the packed P-TiO, catalyst under slug flow
operation [53]. (d) Schematic diagram of HMF synthesis from fructose in water in membrane dispersion microreactor [54].
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Figure 5 (Color online) Proposed mechanism of xylose dehydration to FUR in water over HCI catalyst promoted by NaCl [21].
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Abstract: 5-Hydroxymethylfurfural (HMF) and furfural (FUR) have been recognized as valuable biomass-derived

platform chemicals, serving as a bridge between biomass feedstocks and the biorefining industry. Process intensification

technologies have opened up broad opportunities for green and sustainable chemical synthesis. The application of

process intensification technologies in the catalytic synthesis of HMF and FUR can increase the reaction rate effectively

and limit side reactions, thus improving the production efficiency of HMF and FUR. This work aims to review the

current status on the use of process intensification technologies for the chemo-catalytic synthesis of HMF and FUR from

sugars, mainly including reactive separation technologies (e.g., reactive extraction, reactive adsorption, reactive

distillation, membrane-assisted reactive separation) and new reactor technologies (e.g., microreactors and microwave

reactors). The review focuses on the basic principles, application potential, future research challenges and directions of

these process intensification technologies for the efficient production of HMF and FUR.

Keywords: process intensification, biomass, platform chemicals, chemo-catalytic conversion, furan compounds
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