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Project Summary: Sustaining the future needs of a fast-growing society using
renewable feedstocks primarily depends on the establishment of technologies enabling
their efficient transformation. Biodiesel is produced by transesterification of vegetable oils,
but its competitiveness versus fossil fuel-derived diesel is hampered by the burgeoning
amounts of waste glycerol generated along this route. In this context, the PhD study
focused on the development of novel heterogeneously-catalyzed technologies for the
valorization of glycerol into a spectrum of added-value chemicals, namely, lactic acid,
glycerol carbonate, epichlorohydrin, allyl alcohol, and acrylic acid. Based on molecular-scale
understanding of the transformations, catalysts were designed to maximize activity,
selectivity, and stability. Emphasis was put on the application of scalable methods for the
synthesis of the active materials, as well as on their preparation in technical form.
Processes were modelled for each route based on the catalytic systems identified and
evaluated by life-cycle analysis, which enabled a comparison with conventional
technologies used to produce the same chemicals and the definition of an optimal
integration of the new processes within a prospective glycerol bio-refinery.
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