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Solvent variation Ni vs. Co Comparison of synthesis

methods

Conclusion

• Best results with a 10:1 isoprop/H2O 

mixture with a yield of 11% of diols

• Reaction proceeds more slowly in 

solvents with increased water content; 

but more selective towards ring opening 

and formation of 1,2-PD

• if the water content is too high (3:1 

isoprop/H2O), the further reaction of 

1,2-PD to pentanol is strongly favored

• Fastest reaction in EtOH and MeOH; 

but not very selective towards the diols

Yield Y of diols at different catalysis times with different 

solvents used during catalysis.

• catalysis is accelerated more by nickel 

than cobalt 

• reaction proceeds most rapidly with a 30 

mol% cobalt catalyst without tungsten + 

favors ring opening the most in 

comparison 

→ achieves a 13% yield of diols; but this 

decreases rapidly due to the formation of 

pentanol

• Ni/W catalysts are more active and 

selective than Co/W catalysts 

• Co-Cu/WxC less active but is more 

selective

→ amount of copper should be kept low

Furfural is a platform chemical derived from biomass, of which the hydrogenation reaction products are of 

high industrial interest. The emphasis was put on the ring opening of furfural which leads to two diols, 1,2-

pentanediol (1,2-PD) and 1,5-pentanediol (1,5-PD). Both find numerous industrial applications, including as 

plasticizers or as skin permeability enhancers for certain drugs. To achieve high catalyst selectivity and 

catalyst activity for the formation of the diols, a tungsten carbide catalyst is produced, which is not only cheap 

but also similar to platinum in its catalytic properties. 

Several catalysts with tungsten carbide as the main component were tested and compared for their structural 

and catalytic properties Nickel, cobalt and copper of different concentrations are used and compared as 

secondary metals in the tungsten carbide catalyst. Furthermore, the synthesis method of the precursors and 

the solvents used in the catalytic reaction are varied to find out which catalyst is most selective towards to 

1,2-PD and 1,5-PD. The catalytic properties were determined by evaluating the gas chromatography data. 

Furthermore, the prepared catalysts were structurally investigated by XRD measurements. 

Reaction pathways and possible products of 

the hydrogenation of furfural using a tungsten 

carbide catalyst. Graphical content adapted 

from Bretzler, et. al., Lit. [1].

This poster shows the catalyst activity and catalyst selectivity of various catalysts in the hydrogenation of furfural. Special attention was 

explicitly paid to the ring opening and thus the formation of the diols.  In particular, the addition of some water to the solvent and the use of a 

Co-Cu/WxC system are interesting alternatives to the previous established system. In contrast to that changing the synthesis method of the 

precursor had no impact on the performance of the catalyst. The Incipient Wetness impregnation method is preferable to nickel precipitation 

because it generates the precursor faster and easier. 

Y Yield of diols with respect to the use of cobalt as a 

secondary metal instead of nickel.

XRD measurements of WO3 impregnated on 

SiO2 (WO3-SiO2) in black and the precursor of 

Ni precipitation in green. Almost identical XRD-

spectra.

Yield of diols in relation to the synthesis method used.  

Difference between incipient wetness impregnation 

and precipitation of nickel.


