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 Fe(12%)/SBA-15 with HFUS (565KHz) showed total conversion for both HMF and furfural, but with production of diversity of

products with no preferential selectivity, Furfural oxidation (Hydroxyfuranone, Malonic acid, Malic acid, Maleic acid, Succinic

acid, Formic acid), HMF ( Maleic acid, 5-Hydroxymethyl-2- furancarboxylic acid, Fumaric acid, reaction intermediates).

 Perspectives:

 Continue to find and prepare supported metal NPs catalysts e.g. (Ti/SBA-15, Fe-Mn/SBA-15).

 Evaluate all prepared catalysts and test with diverse oxidizing agents.
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Fig 1 : Small angle (0°<2θ<5°) XRD diffraction patterns of 

calcined commercial and synthesized samples of SBA-15.
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Materials involved in the reaction: Furfural/HMF, 

Fe(12%)/SBA-15, 𝐻2𝑂2(35%), 𝐻2𝑂

Gregory Chatel(2018)3
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Fig 2: Wide angle (5°<2θ<90°) (XRD patterns of the Fe 

(12%)-SBA-15-calcined composites

HMF: [C]= (2.4g/L)

Catalyst: Fe(12%)-SBA-

15 (m=50mg)

H2O

H2O2 (30%) in excess

48<T°C<55

Time of reaction: 4h  

 Total conversion in the presence of the catalyst

 Low conversion in the absence of the catalyst

Table 1 : HMF oxidation conditions with HFUS(565KHz)

a. b.a. b.

Fig 3 : (a) TEM SBA-15 , (b) TEM Fe(12%)/SBA-15

Fig 4 : (a) SEM SBA-15 , (b) SEM Fe(12%)/SBA-15

Fig 1 demonstrates the characteristic peaks of SBA-15 correlated

with the hexagonal structure of SBA-15 that is analogous to the one

prepared employing TEOS as the silica source; Fig 2. reveals that

iron-oxide is mainly magnetite (𝐹𝑒3𝑂4)

(100)

(110)
(200)

(a) Reveals defined channels and hexagonal porous structure

(b) Good defined channels with a dot-like black particles

between the mesoporous channels linked to Fe NPs

(a) Grain-like morphology of the synthesized SBA-15 with length

(1-1.4µm) with fairly uniform average size

(b) Grain-like morphology with detected external NPs of iron-

oxide on the surface of SBA-15

Materials with distinctive characteristics could be achieved through

developing novel varieties of monomers that feature multiple acid or

alcohol groups, initially emerging from the fundamental functionality

of biomass and biomass-derived compounds. For instance, furfural

and hydroxymethylfurfural (HMF) have been recognized as highly

important biomass-derived platform chemicals driven by their diverse

functional groups and the simplicity of manufacture from

cellulose/hemicellulose through hydrolysis and dehydration, whereby

via heterogeneous catalysis, numerous monomers could be generated

from the aforementioned platform molecules.

Objective: Employing Nanocomposites of Non-Noble 

Metal Doped Ordered Silica Matrix for the oxidation of bio-

sourced Furan-based platform molecules (Furfural, HMF)

X

X= H, CH2OH, CH2Cl

Catalyst: “M”-SBA-15/ Oxidant

“M”: Metal , e.g. Fe, Cr, Cu, Ti, Mn

Maleic Acid 

FDCA

C4 and C6 Di-Acids

E.g. Succinic Acid

𝑯𝟐𝑶𝟐 38°<T°C<50°

4 h

Fe(12%)-SBA-15

m= 0.05 g

[Furfural] = 

48.0423 g/l𝒏(𝑯𝟐𝑶𝟐)𝒏(𝒇𝒖𝒓𝒇𝒖𝒓𝒂𝒍)=3

Fig 5: Furfural oxidation conditions with HFUS (565KHz)

 Total conversion

 No selectivity

 Products detected:(Hydroxyfuranone, Malonic acid,

Malic acid, Maleic acid, Succinic acid, Formic acid)

Reason behind total conversion: (Fe3O4) is able

to interact with hydrogen peroxide through Fenton

and Haber Weiss reactions to considerably

contribute to the formation of hydroxyl radicals,

thanks to its structural Fe2+ cations, as well

acoustic cavitation is capable of producing local

harsh conditions which increases reaction

effectiveness.

mailto:lara.wehbe@utc.fr

