Valorisation of Olive Oil Solid Waste into Bio-Based
Single-Portion Packaging: The E-OILE Project

1. Introduction

The olive oil industry is a key agri-food sector in the Mediterranean region and generates
substantial quantities of solid by-products, primarily olive pomace. Olive pomace consists of
olive skins, pulp, stone fragments, and residual oil and is produced in large volumes during oil
extraction. Despite its chemical richness, olive pomace is often managed through low-value
applications, limiting its contribution to circular economy strategies and sustainable solid waste
management.

At the same time, single-use packaging for oily food and cosmetic products remains dominated
by fossil-based plastics. These materials present persistent challenges at end of life, as
contamination by oils significantly reduces recycling efficiency and contributes to landfill
accumulation or environmental dispersion.

The E-OILE project (Sustainable End-Of-Life routes for single-use monodose packaging for oily
products) addresses these challenges by linking agri-food solid waste valorisation with the
development of bio-based and biodegradable packaging materials for oily products. This paper
presents the olive oil sector use case within E-OILE, focusing on the recovery of a second-press
oil from olive pomace with high oleic acid content, intended for use as a renewable lipid building
block in bio-based polymer systems.

2. Materials and Methods

Olive pomace was obtained from a two-phase olive oil extraction process, where the residual
paste contains 3—10% oil. The objective of the process was to recover a lipid fraction enriched
in oleic acid for industrial use rather than for food applications.

The pomace paste was manually reintroduced into the kneading compartment of the olive mill,
bypassing the crushing stage. Warm water at 45 °C was added to restore paste viscosity and
increase paste temperature above 35 °C. The paste was kneaded for one hour to promote oil
coalescence and subsequently processed again through a two-phase decanter to recover a
second-press oil.

Oil yield was calculated relative to the original olive fruit weight. Fatty acid composition was
analysed to determine suitability as a bio-based chemical feedstock. Sensory and stability
observations were recorded to support classification of the oil and confirm its intended non-food
application. The recovered oil is being supplied within the E-OILE project as a renewable lipid
input for polymer development by specialised partners.
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3. Results and Discussion

The second-press extraction process resulted in an oil yield in the range of 1-3% relative to the
original olive fruit weight. This recovery level is sufficient for experimental validation and
compatible with existing olive mill and pomace processing infrastructure.

Fatty acid analysis showed a high oleic acid content, reaching 72% of total fatty acids. This
compositional profile confirms the suitability of the extracted oil as a renewable lipid feedstock
for industrial applications, including its use as a building block in bio-based polymer
development. The recovery of an oleic-acid-rich fraction represents a functional upgrading of
olive pomace from a solid waste stream to a secondary raw material with defined chemical
value.

Depending on batch conditions, the recovered oil was classified as virgin or lampante quality.
Sensory alterations developed within two weeks after extraction, remaining fully compatible with
its intended industrial use, where chemical composition is the primary performance criterion.

The extracted high—oleic-acid oil is currently being integrated into subsequent processing steps
within the E-OILE project, establishing a validated feedstock pathway linking olive oil solid waste
to material innovation within a circular economy framework.

4. Conclusions

The results demonstrate that olive pomace can be effectively valorised through the recovery of
a second-press oil with high oleic acid content using adapted olive mill processing techniques.
This approach transforms a widely available agri-food solid waste into a renewable lipid
feedstock suitable for bio-based material applications.

The olive oil sector use case within E-OILE highlights the role of primary producers in enabling
circular bioeconomy pathways by supplying characterised secondary raw materials derived from
real production systems. The demonstrated feedstock recovery process supports the integration
of olive oil solid waste into sustainable material value chains and contributes to broader
strategies for reducing waste, substituting fossil-based resources, and improving end-of-life
outcomes for packaging materials.
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