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Furfural Hydrogenation over Cu-Containing Catalysts Obtained from
Hydrotalcite-Type Precursors

ZHENG Liangke, XU Chenghua’, LIANG Wenbiao, LIU Jianying, LIU Jun,
DUN Xingjie, GUO Yan, YANG Yingchun

College of Resources and Environment, Chengdu University of Information Technology, Chengdu 610225, Sichuan, China

Abstract: Cu-based catalysts (Cu,-MgAIO,) for furfural hydrogenation were prepared by calcination of Cu-containing hydrotalcite-type
precursors (Cux-MgAl) obtained by coprecipitation. The effect of Cu content on the catalytic properties of Cu,-MgAIO, reduced at 220 and
300 °C in furfural hydrogenation was investigated. The Cu,-MgAIO, catalysts were characterized by X-ray powder diffraction, H, tempera-
ture-programmed reduction, UV-Vis diffuse reflectance spectroscopy, and X-ray photoelectron spectroscopy. The results showed that
Cu-MgAIO, containing 11.2% of Cu exhibited an excellent catalytic activity and stability, and Cu® species were confirmed to be the main
catalytic active sites for furfural hydrogenation to furfuryl alcohol and hydro-dehydration of furfuryl alcohol to 2-methyl furan. However, the
presence of metal oxides, such as CuO, MgO, and even MgAl,O,, would promote the formation of 2-diethoxylmethyl furan by the side reac-
tion of furfural with ethanol.

Key words: copper; hydrotalcite; furfural; catalytic hydrogenation; furfuryl alcohol; 2-methyl furan
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Fig. 1. Effect of Cu content on furfural hydrogenation over
Cu,-MgAIO, reduced at 220 (a) and 300 °C (b). (1) Furfural (FFR)
conversion; (2) 2-Diethoxylmethyl furan (2-dEMF) selectivity; (3)
Furfuryl alcohol (FFA) selectivity; (4) 2-Methyl furan (2-MF) selec-
tivity. Reaction conditions: V(EtOH):V(FFR) = 3:1, 1 g catalyst, 500
r/min, 200 °C, 1 MPa, 2 h. x is the molar ratio of Cu/(Cu+Mg+Al) in
the catalyst.
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Fig. 2. Catalytic stability of Cuy; ,-MgAIO, in furfural hydrogenation
Reaction conditions: V(EtOH):V(FFR) = 3:1, 1 g catalyst, 500 r/min,
200 °C, 1 MPa, 2 h. The catalyst was reduced at 300 °C for 2 h.
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Fig. 3. XRD patterns of different samples. (1) Cu,-MgAIOy; (2)
Cuyz3-MgAIO,; (3) Cuiso-MgAIOy; (4) Cu,-MgAI hydrotalcite-type
precursor.
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Fig. 4. UV-Vis DRS spectra of Cu,-MgAIO, samples.
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Fig. 6. Cu 2p XPS profiles of Cui;,-MgAIO, catalyst reduced at 220
300 °C (1) and 300 °C (2).
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