Applied Catalysis A: General 467 (2014) 148-157

FI SEVIER

journal homepege: www.elsevier.com/locaete/apcata

Contents lists available at Sciencelirect

Applied Catalysis A: General

Mesoporous zirconia-based mixed oxides as versatile acid catalysts @nmm
for producing bio-additives from furfuryl alcohol and glycerol

Patricia Neves?, Patricia A. Russo”, Auguste Fernandes®, Margarida M. Antunes®,
Jodo Farinha©, Martyn Pillinger#, Maria Filipa Ribeiro®, José E. Castanheiro©*,

Anabela A. Valente®*

* Deportment of Chemistry, (JCECD, University of A veiro, Campus Uriversitdrio de Santiogo, 381 0-153 A veiro, Portugal
b lrstifmte for Biotechnology ord Bivenginesring, Certre for Biologion! and (hemical Engineering, Irstifwte Supsrior Técmioo, Av. Bovisoo P, 1046001

Lisboa, Portugal

 Ceniro de Quirnica de fku. Department of Chemistry, University o.l'fku. FINNLET] f'rm:. Portugnl

ARTICLE INFO

ABSTRACT

Article history:

Rec=ived 14 July 3014

Received in revised form 14 August 2004
Accepted 79 August 3014

#vailable online 7 S=ptember 2014

Keywords:
Biomazs
Levulinate esters
Glyceral ac=tals
Acid catalysis
Zircanium
Miosd oocides

Mesostructured zirconium-based mixed oxides (MZM) are versatile solid acid catalysts for the chemical
valorizatson of biomass, within sugar and fatty acid platforms of biorefineries. MEM catalysts contain-
ing tungsten and/or aluminium were prepared via a templating route that allows the texture and acid
properties to be improved. Their catalytic potential was explored for synthesising different types of
interesting oxygenated fuel bio-additives, specifically levulinate esters, furfuryl alkyl ethers and glyc-
erol acetals of the type 13-dioxolane and 1.3-dioxane. Levulinate esters are synthesised from furfuryl
alcohol (FA), which is produced industrially from lignocelluboses; the acetals are obtained from ghycerol,
which is a coproduct of the industrial production of biodiesel. The performances of the MEM catalysts
have been compared with those of zirconium-{tungsten and/or aluminium) mixed oxides synthesised
via conventional co-precipitation (without a template]. Structure—activity relationships were established
which reweal advantages of the templating route used for the synthesis of the MEM catalysts. The MEM
catalysts were more active and led to higher total yields of bio-additives (e.g. up to B6% yield at 100% FA
conversion, 140+C, 30 min reaction ) than the catalysts prepared by co-precipitation (e.g. up to 45% yield
at BEE FA conversion), under similar reaction conditions. Detailed catalytic and characterisation studies
were carried out for the wsed catalysts.
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