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Selective catalytic oxidation is a promising candidate for the valorization of chemicals derived from
lignocellulosic biomass. 5-hydroxymethylfurfural (HMF) is a well-known biomass derived furan com-
pound, an important raw material for the generation of other furan derivatives. Partial oxidation of
HMF can lead to 5-diformyl furan (DFF), which can be used as a precursor for the bio-oriented synthesis
of pharmaceuticals, antifungal agent, organic conductor, and bio-polymer. In this study (D. A. Giannak-
oudakis et al, App. Cat. B, 2019, 256, 117803), light assisted selective oxidation of HMF to DFF at ambi-
ent conditions has been carried out using nanostructured manganese oxide as a catalyst.
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Figure 1. An illustrated representation for the formation processes of the nanocatalyst.
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Figure 5, Photos of the homemade LED photo-reactor; on the left the interior array

of the LEDs and on the right the running experimental setup. ]
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Figure 3. HMF conversion, DFF yield & selectivity under different reaction conditions;

the strucural and surface chemistry features did not change previous literature results with MnO; materials are included for comparison.
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CONCLYUSIONS

Controlled precipitation led to MnO; nanorods
of 10 to 55 nm in diameter.
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light absorption, activation & thermal increase interaction with the catalytic lattice O, deprotoniation further deprotonation te OFF, water formation The i} s T v stabl
of nangrods' outer phase & excitation of HMF of alcehol group & alkoxy intermediate formation & release of absorbed surface energy e nanostructured material is thermaly stable

and absorb light in the entire UV-Vis range.

The nano-material acts as a perfect and stable
photo-assisted thermo-catalyst.
H o 0

I >5 [ 100 % HMF conversion & DFF selectivity
5 N 'y . at ambient conditions without additives.
alkoxy intermediate - ’ -
Mechanistic key aspects of HMF Oxidation:
1) Mn®* <—= Mn3+ redox cycle
2) contibution of molecular oxygen
3) lattive O involvement
4) formation of an alkoxy intermediate
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Figure 7. Nlustrated representation of the light effect and the involved oxidation mechanism of HMF over manganese oxide nanonods.
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In highly basic environment (pH>13), almost 100%

HMF conversion and FDCA yield can be achieved.

Also possible to achieve moderate high FDCA selectivity

at strongly acidic environment (pH=1).




