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1. Introduction

In the last century, the industrial development trelincrease of the world population have caused
the depletion of fossil reserves. This fact togethi¢gh others factors have led to the search @raditive.
Biomass is emerging as a widely available sourgereduce energy and, excluding fossil fuels, isahly
source that can provide liquid fuels and chemichignocellulose is formed by cellulose, hemicelkéo
lignin and other extractable componénta the case of hemicellulose, its hydrolysis ké&mthe formation
of xylans and pentosans, which after dehydrationgiee rise to furfural.

The high interest for furfural is attributed to ithemical structure, which provide high reactivity,
making it potentially interesting for the syntheeisa vast variety of high value-added chemicalsoTof
these important chemicals are furfuryl alcohol (fF@hd 2-methylfuran (MF), can be synthesized thhoug
hydrogenation of furfural, either in liquid or vapphase. FOL is mainly used for the production of
thermostatic resins, intermediates in the manufaatéilysines, vitamin C and dispersing agents. iidale,
MF is used in the synthesis of pesticides, in tharmaceutical or perfume industries. Industriatigpper
chromite catalyst is used, although the toxicityogsated to the presence of chromium species laspgted
the search of Cr-free catalystsTherefore, much attention is being paid to theetlment of more
sustainable and environmentally friendly catalyatepng them, catalytic systems based on Cu or ¥ ha
demonstrated to be active and selective toward$otineation of FOL and MP:* The dispersion of metal
species and their interaction with the supportkaseparameters that affect the catalytic activitg atability
of catalysts. The use of metal oxides as supp@msatiow to obtain highly active and stable catalyt
systems, and the electronic density of metal simsbe modified. The present work is aimed at yi¢hesis
by Ni/MgO catalysts and the evaluation of theirabgtc performance in the gas phase hydrogenatfon o
furfural, at atmospheric pressure.

2. Experimental

A series of Ni/MgO catalyst were prepared by cojmitation method, with different nickel:
magnesium molar ratios (0.1-0.3). This procedurs pexrformed by the simultaneous mixing of an agseou
solution of metal nitrates, and the pH was incréasgetil 11 by adding a NaOH aqueous solution to
precipitate the corresponding metal hydroxides. $b&pension was stirred for 12 hours and laterecbol
Finally, Solids were filtered and dried at 90 °€ 1@ hours, and then calcined at 400 °C for 1 hBtior to
reaction, precursors were reduced at 500 °C unHeflaw of 60 ml min', for 1 h to obtain the Riphase.

The synthesized catalysts were characterized byadisorption-desorption at -196 °C, X-ray
diffraction (XRD), H-thermoprogrammed reductionHIPR) and X-ray photoelectron spectroscopy (XPS).
The gas phase hydrogenation of furfural was caoigdy using a fixed-bed continuous-flow quartzater,
at atmospheric pressure. The organic feed consi$tadolution of furfural (5 vol. %) in cyclopehtyethyl
ether. The catalytic activities were measuredrarge of temperature (170 -230 °C) with afldw of 10 ml
min for 5 hours. The evolution of the reaction wasofeked by collecting liquid samples after 60 min.

3. Results and discussion

X-ray diffraction patterns off the precursors shth& presence of diffraction peaks, which can be

associated to magnesium oxide (Figure 1 (A)), algiiocrystalline NiO signals appear very close tis¢hof
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MgO. The intensity of these peaks decreases wehnitrease of the nickel content in the cataly$erAthe
reduction process, new diffraction peaks assigaédispecies arise.

The determination of textural parameters reveas &m increase of the nickel content provokes a
decrease of the specific surface area«{Srom 84 nig? for the catalyst 0.10-Ni_MgO to 143 gt for the
0.30-Ni_MgO catalyst (Table 1). The porosity cob&lmainly attributed to interparticle voids.

Table 1. Metal characteristics of nickel-based catalyst.

Sample SeT (M?gY) tpiot (M?gY) Vp (em®g?) | Vmicrop (cmPg?)
0.10-Ni_MgO 84 4 0.318 0.0027
0.15-Ni_MgO 199 8 0.408 0.0033
0.20-Ni_MgO 179 2 0.380 0.0018
0.25-Ni_MgO 244 1 0.337 0.0008
0.30-Ni_MgO 143 2 0.353 0.0002

The catalysts were tested in the selective hydrmatgemof furfural. The catalyst with an intermediat
nickel loading (0.20-Ni_MgO) shows conversion valwiose 100%, after 5 h TOS, and yield values &6 85

and 10% for furan and furfuryl alcohol, respectvaHowever, catalysts with a lower and higher nicke
contents exhibit conversion values lower to 80%.
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Figure 1. (A) Powder X-ray diffraction patterns of x-Ni_Mg€talysts after calcination at 773 K and {8jfural conversion and
(C) furan yield of x-Ni_Mg catalysts at 190 °C,aBinction of time on stream.

4. Conclusions

x-Ni_MgO catalysts have been tested in the furfimadrogenation, attaining the full furfural convers

with the 0.20-Ni_MgO catalyst, after 5 h of TOS 180 °C, by feeding a 5% furfural solution in cymbmtyl

methyl ether, at a constant flow of hydrogen ofndlOmin?. In all cases, catalysts are highly selective to

furan. The analysis of the influence of the reactiemperature has revealed the existence of a nmica

distribution, attaining the best catalytic performoa at 190 °C. However, all catalysts suffer a msgjve

deactivation with TOS, by deposition of reactamtd product.
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