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In the context of the current oil crisis, biomass derived products and fuels have become increasingly present
in our world. One of them, n-Bio-butanol is a bio product/biofuel that can be obtained from the alcoholic
fermentation of biomass derivatives1,2 but also from the anaerobic fermentation of glycerol (Green
Biologics)3. Besides its use as fuel or additive for gasoline or diesel4, n-bio-butanol has several uses as:
solvent (as such or as an ester), plasticizers, extraction agent (for the production of antibiotics, hormones,
vitamins, and alkaloids), additive for de-icing fluids or chemical intermediate (esters, aldols, ethers, alkanes,
etc.)5.
In addition, one of the important ways to capitalize on the n-butanol is to transform it in butyraldehyde. This
has a potential of key intermediate when used to obtain synthetic resins, plasticizers, pesticides, plant
protection products, rubber accelerators, textiles auxiliaries, odorants/flavorings, pharmaceutical products or
additives for fuels6, 7.
In order to take advantage of the aforementioned strong points we have prepared nano type Cu catalysts and
impregnated type Cu catalysts8 on Al2O3, TiO2 and SiO2 support. The catalysts are obtained in the
presence/absence of ultrasounds. Their catalytic activity has been tested within the gas phase
dehydrogenation reaction of n-butanol to butyraldehyde. This system has been chosen due to the lower
vaporization/condensation points, to the accessible reaction temperatures in the lab, and to the reduced
number of byproducts. We have worked at temperatures of 300 °C, 325 °C, 350 °C, GH2 – 10 ml/min12,
Gbutanol – 0.133 ml/min, introduced through a gas-liquid mixer. The reactant and the reaction products have
been determined through a GC-FID method which provides information about the conversion of butanol and
the selectivity in butyraldehyde and di-butyl-ether. The best conversion and selectivity in butyraldehyde
have been obtained in the case of Al2O3 and SiO2 supported catalysts, when the precursor was copper
acetate, but in the case of Cu/SiO2, the selectivities in di-butyl-ether and other products were the lowest. In
the future we aim at improving the catalyst activity by applying US and MW to the catalysts obtaining
process.
The authors acknowledge the financial support received from the Competitiveness Operational Programme 2014-2020,
Action 1.1.4: Attracting high-level personnel from abroad in order to enhance the RD capacity, project: P_37_471,
„Ultrasonic/Microwave Nonconventional Techniques as new tools for nonchemical and chemical processes”, financed
by contract: 47/05.09.2016

Bibliography:
1. Smerkowska, B., Biobutanol – production and application in diesel engines, CHEMIK 2011, 65, 6, 549-556
2. Sreekumar, S., Baer, Z., Pazhamalai, A., Gunbas, G., Grippo, A., Blanch, H., Clark, D.Toste, D., Production of an
acetone-butanol-ethanol mixture from Clostridium acetobutylicum and its conversion to high-value biofuels, Nature
Protocols, vol. 10, no. 3, 2015
3. Taconi K., Venkataramanan K.P., Johnson D.T., Growth and solvent production by Clostridium pasteurianum
(ATCC, 6013) utilizing biodiesel-derived crude glycerol as the sole carbon source. AIChE, Environ Prog Sustain Energy
2009, 28, 100–110
4. Rakopoulos, D.C., Rakopoulos, C.D., Giakoumis, E.G., Dimaratos, A.M., Kyritsis, D.C., Effects of butanol–diesel
fuel blends on the performance and emissions of a high-speed DI diesel engine, Energy Conversion and Management 51
(2010) 1989–1997
5. http://product-finder.basf.com/group/corporate/product-finder/en/brand/N_BUTANOL
6. Kockritz, A., Sebek, M., Dittmar, A., Radnik, J., Bruckner, A., Bentrup, U., Pohl, M.-M., Hugl, H., Magerlein, W.,
Journal of Molecular Catalysis A: Chemical, 246 (2006) 85–99.
7. Lutrell, W., Butyraldehyde, Toxic Tips, Journal of Chemical Health & Safety, March/April 2011
8. Gawande, M., Goswami, A., Felpin., F-X., Asefa, T., Huang, X., Silva, R., Zou, X., Zboril, R., Varma, R. - Cu and
Cu-Based Nanoparticles: Synthesis and Applications in Catalysis, Chem. Rev. 2015;
9. Suslick, K., Hyeon, T., Fang, M., Cichowlas, A., Sonochemical synthesis of nanostructured catalysts, Materials
Science and Engineering, A204 (1995), 186-192
10. Munnik, P., de Jongh, P., de Jong, K., Recent Developments in the Synthesis of Supported Catalysts, Chemical
Reviews, 2014
11. Bang, J., Suslick, K., Applications of Ultrasound to the Synthesis of Nanostructured Materials, Advanced Materials
2010, 22, 1039–1059
12. Jyothi, Y., Vakati, V., Styanarayama, T., Gas phase dehydrogenation of n-butanol to butyraldehyde on magnesia
supported copper catalysts, Indian Journal of Chemistry, vol. 53A, April-May 2014, pp. 553-556

