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Due to recent concerns over future energy supplies and the environment, particularly global warming, attention has turned 
to biomass as an alternative renewable energy source. Biofuels derived from carbohydrates are an important option for 

reducing transportation emissions because they do not lead to additional CO2 emissions. Of the main platform chemicals 
obtained from the dehydration of C6 sugars (fructose) is 5-hydroxymethylfurfural (HMF).  2,5-Dimethylfuran (DMF) 
is particularly attractive because it is known to be a suitable compound for gasoline-range fuel. DMF is a furan derivative 
produced from the selective removal of five oxygen atoms from C6 sugars. It can also be produced via the intermediate 
5-hydroxymethylfurfural (HMF) by hydrogenation/hydrogenolysis reaction. It has a boiling point of 92–94°C and energy 
density of 31.5 MJ/L, which is 40% greater than that of ethanol 23 MJ/L. It is considered to be a liquid transportation fuel 
because it has the highest research octane number (RON=119) and lowest water solubility among all the mono-oxygenated C6 
compounds. 

The use of formic acid-triethylamine mixture (FA/TEA) as hydrogen donor for the hydrogenation of 5-hydroxymethylfurfural 
(HMF) was investigated over a Ru/C catalyst. The reaction mixture was analysed by GC-FID, which provides both qualitative 
and quantitative information about the reaction products. It was possible to achieve a yield (92.1%) of DMF within the 
reaction time of 4 hours at 210°C. A significant effect of formic acid-triethylamine molar ratio was observed on the product 
distribution, where 5:2 molar ratio of FA/TEA gave the best yield of DMF. Optimization of the reaction parameters showed 
that temperature, time, FA/TEA molar ratio, Ru/C dosage, HMF concentration as well as agitation speed played important 
roles in the selectivity to the targeted DMF. It is interesting to note that a very high HMF conversion was achieved particularly 
as temperature increased. However, the intrinsic properties of the Ru/C catalyst determine the reaction pathway towards DMF 
or other products.
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