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Abstract:

The series of bimetallic Pt-Cu/TiO, and Ni-Cu/SiO, catalysts have been designed and
synthesized for the liquid-phase selective hydrogenation of furfural to furfuryl alcohol.
According to XRD and TPR results, the 0.5%Pt-0.5%Cu/TiO, catalyst shows complete PtCu
alloys forming whereas 0.5%Pt-5%Cu/TiO, exhibits some agglomeration of CuO particles.
Both of bimetallic 0.5%Pt-0.5%Cu/TiO, and 0.5%Pt-5%Cu/TiO, catalysts exhibited higher
catalytic performance than monometallic 5%Cu/TiO, but lower than 0.5%Pt/TiO,. Forming
of PtCu alloy particles with high dispersion effect to enhance the conversion of furfural
while for the selectivity of furfuryl alcohol was depended on the amount of reduced TiOy
and the total active metals (Pt, Cu). However, the monometallic 0.5%Pt/TiO, catalyst shows
the best catalytic performance with the highest furfural conversion 65.75% and furfuryl
alcohol selective 76.4%. For the bimetallic Ni-Cu/SiO, catalysts, NiCu alloy nanoparticles
were clearly found with corresponding amount of Ni and Cu loading. The monometallic
2%Ni/SiO, and 2%Cu/SiO, catalysts show the uniform with highly dispersed of Ni or Cu
nanoparticles. All bimetallic Ni-Cu/SiO, catalysts show higher catalytic performance than
monometallic 2%Ni/SiO, and 2%Cu/SiO, catalysts. Especially, 2%Ni-5%Cu/SiO, shows the
best catalytic performance in term of high conversion of furfural (94%), medium selectivity
of furfuryl alcohol (64%), and the highest yield of furfuryl alcohol (60%). The catalytic
activity of bimetallic Ni-Cu/SiO, catalysts were correlated well with formation of NiCu alloy
nanoparticles resulting to synergetic effect of furfural adsorption on catalyst surface
promoting high conversion of furfural and high selectivity of furfuryl alcohol. Furthermore,
increasing of Cu content from 2% to 5% could improve the furfural conversion without
decreasing of furfuryl alcohol selectivity.
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