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Aviation Fuel Production from Tomato Residues: TU Graz Coordinates
Visionary EU project

Residual biomass from tomato production is turned into climate-friendly aviation fuel.
The aim of the EU ToFuel project is to develop a waste-free and CO,-neutral biorefinery
concept that produces sustainable and economically competitive aviation fuel.

Waste from tomato processing will serve to power aircraft. Under the leadership of Graz
University of Technology (TU Graz), the EU project ToFuel is developing a new biorefinery
concept that will convert tomato residues into sustainable aviation fuel as well as into
fertiliser, animal feed and nutritional oil. The research team is aiming for a waste-free
and climate-neutral process that is also economically competitive and thus makes an
important contribution to the defossilization of air transport

Residual material as a valuable resource

Tomatoes are the second most consumed vegetable in the world after potatoes. The EU
is the third largest producer with around 17 megatonnes of tomatoes harvested.
However, tomato production produces large quantities of residual biomass - plant
material such as flowers, leaves and stems, peel, seeds and tomatoes of inadequate
quality. Most of these residues are incinerated as agricultural waste or disposed of at
high cost. At the same time, the goal of European climate neutrality and the associated
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reduction of CO, emissions in the aviation sector is largely dependent on the production
of competitive and sustainable aviation fuels (SAF) from renewable raw materials.

“According to estimates, around three per cent of the sustainable aviation fuels required
in Europe by 2030 could be covered from the amount of tomato pomace produced
throughout the EU, i.e. the residues from tomato processing,” explains project manager
Marlene Kienberger from the Institute of Chemical Engineering and Environmental
Technology at TU Graz.

From plant to oil to aviation fuel

In order to turn tomato waste into a high-quality fuel, the biomass must first be
processed so that microorganisms can utilise it efficiently. ToFuel is investigating two
modern fractionation technologies. During extrusion, the biomass is treated under heat
and pressure and then broken down into its cellular components by an abrupt drop in
pressure. This creates an optimally digested biomass for the subsequent fermentation
process, in which microorganisms produce lipids that are later processed into aviation
fuel. In the second fractionation technology, hydrothermal liquefaction, the biomass is
converted into bio-oil and biochar under high pressure and at high temperatures. Before
the extracted bio-oil can be refined into aviation fuel, it must be purified of mainly
nitrogen-containing interfering ions. These unwanted ions would otherwise have a
negative impact on the subsequent conversion into a sustainable aviation fuel. The
corresponding fractionation, biotechnological and purification processes are being
developed by the Laboratério Nacional de Energia e Geologia (LNEG) in Lisbon, TU Graz
and the University of Zagreb in close cooperation.

The lipids and bio-oil are then converted into a fuel that fulfils the international quality
standards for sustainable aviation fuel using the HEFA process at the University of
Leoben. HEFA stands for “hydrogenated esters and fatty acids” and is a process for
producing sustainable aviation fuel from vegetable, animal or recycled fats and oils.

The processes developed in the project are gradually being scaled up to a pre-industrial
scale and comprehensively tested. Consortium leader Marlene Kienberger emphasises:
“Our clear goal is to produce sustainable aviation fuel based on tomato waste at a
competitive sales price. Ultimately, sustainable aviation fuels simply have to be
economically viable.”The project team is also analysing the ecological, economic and
social impact of the technologies. The utilisation of tomato residues also creates new
sources of income for food processing companies.

Strong European consortium

The official project start date for “ToFuel: An integrated biorefinery for sustainable
aviation fuel production from tomato residues” is 1 January 2026. A total of eleven
partners from seven European countries are working on ToFuel. In addition to TU Graz,
these include the Portuguese research institute LNEG, the University of Zagreb, Vienna



University of Technology, Lappeenranta University of Technology in Finland, University of
Leoben and the Fraunhofer-Gesellschaft. Industry partners Mutti and Podravka will
provide tomato residues and contribute their many years of expertise in processing
plant-based raw materials. The research will be accompanied by a comprehensive
commercialisation and publication strategy, which will be developed by the project
partners ESEIA and EEIP. At least six PhDs, twelve master’s and 15 bachelor’s students
are to be trained as part of the project. The project budget amounts to 3.5 million euros
over four years, one million of which will go to the consortium leader TU Graz.

[Source: News TU Graz, by Susanne Filzwieser, published 12.6.2025]
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