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In the face of growing environmental concerns and resource depletion, industries around the world are increasingly 

turning to green chemistry principles and biorefinery technologies to optimize resource utilization while 

minimizing waste generation (Silva et al., 2020). The sustainable use of lignocellulosic biomasses would contribute 

to the transition towards a sustainable circular economy and to the achievement of the Sustainable Development 

Goals (SDGs) adopted in the 2030 Agenda by the United Nations (UN) (Kobayashi and Nakajima, 2021) such as 

goal no. 12 "Responsible production and consumption". In addition, these actions would enable the preservation 

of the environment, economic prosperity and social welfare on a global scale. 

 

Olive tree pruning (OTP) is a lignocellulosic by-product of olive cultivation rich in lignin generated in large 

quantities each year mainly in Mediterranean countries after the removal of unproductive branches of olive trees 

(García-Martín et al., 2020). Lignin is one of the most abundant natural aromatic biopolymers of complex and 

heterogeneous structure on earth, available in lignocellulosic biomass. The industrial interest of this compound has 

been increasing in recent years due to its low cost, its numerous properties (high carbon content, high thermal 

stability, biodegradability, antioxidant activity and favorable stiffness) (Zhu et al., 2020) and its multiple 

applications in the biofuels, biomaterials and food sectors (Gutiérrez-Villanueva et al., 2020). 

 

Recently, biomass extraction by deep eutectic solvents (DES) has gained great interest due to its high lignin 

solubilization capacity (Soares et al., 2021). DES are mixtures of hydrogen bond donor (HBD) and hydrogen bond 

acceptor (HBA) species that exhibit excellent physicochemical properties (low toxicity, simple preparation, low 

cost, biodegradability, etc.) and allow higher or similar extraction yields to conventional thermochemical 

pretreatments (Contreras et al., 2023). 

 

The objective of this work is to explore the potential of lignin extracted from OTP as a renewable and 

environmentally friendly resource for industrial applications following the biorefinery model and aiming at the circular 

bioeconomy of the olive sector. 

 

Figure 1. Scheme of work process followed for industrial applications of olive pruning lignin within the context of 

biorefineries following the circular bioeconomy model. 

 

The chemical structure and unique properties of lignin make it an attractive component in the development 

of sustainable materials. The incorporation of lignin-derived components in composite materials improves their 

mechanical (strength and durability) and thermal (conductivity, density and specific heat) properties, reduces 

operating costs and minimizes environmental impact. These lignin-based materials find promising applications in 

various sectors, including automotive, construction, packaging and electronics (Yu and Kim, 2020) contributing 

to the development of sustainable and environmentally friendly alternatives to conventional materials. In 



cosmetics, lignin derivatives exhibit excellent properties such as antioxidant, UV protection and antimicrobial 

activities, making them suitable candidates for skin care, hair care and personal care products (Antunes et al., 

2023). Lignin-based ingredients offer natural alternatives to synthetic additives, meeting the growing demand for 

ecological and environmentally friendly formulations in the cosmetic industry. 

 

This study shows that the utilization of lignin from OTP presents an attractive avenue to produce high 

value-added compounds for industrial applications in various sectors. Furthermore, this activity improves the 

sustainable efficiency of this waste from the olive oil industry by reducing the problem of waste processing and 

enables the development of technologies that contribute to energy savings and environmental protection by 

addressing the principles of the circular economy. 
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