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Abstract: Fats and oils play a crucial role in leather and textile manufacturing, serving as
essential components in various processes such as softening, lubrication, and dyeing. This study
explores the chemical and physical mechanisms by which these substances contribute to leather
and textile processing. The review covers fatliquoring in leather production, the role of fats in
fabric softening, and the advantages of synthetic versus natural oils in textile applications.
Recent advancements in environmentally friendly alternatives and sustainable production
methods are also discussed. The findings suggest that continuous innovation in fat and oil usage
can enhance the efficiency, durability, and sustainability of leather and textile products.
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Introduction. The utilization of fats and oils in the leather and textile industries is essential for
ensuring product flexibility, durability, and aesthetic appeal. Leather processing involves a series
of steps where fats and oils function as detergents, emulsifiers, and softening agents. In textile
manufacturing, these substances aid in lubrication, antistatic treatments, and finishing processes.
While natural oils such as castor, fish, and vegetable seed oils have traditionally been used,
recent advancements emphasize the shift toward synthetic and biodegradable alternatives to
improve performance and environmental sustainability (Liu et al., 2018). Leather softening,
primarily achieved through fatliquoring, prevents fiber collapse during drying, leading to
enhanced flexibility and reusability of leather products. Fatliquoring is a key step in the tanning
process, ensuring that leather retains its softness and resistance to cracking over time. The ability
of fatliquors to penetrate collagen fibrils and form a flexible network significantly impacts the
final leather properties. Historically, animal-based oils, such as fish oils and tallow, were
commonly used for fatliquoring, but modern formulations often include synthetic or vegetable-
derived alternatives to meet environmental regulations and consumer demand for sustainable
products.

In the textile sector, fats and oils play an integral role in fiber processing and finishing
treatments. Lubrication is essential in textile manufacturing to reduce fiber breakage, minimize
static electricity, and enhance the smoothness of the fabric. Natural oils such as lanolin and
coconut oil have been traditionally used for this purpose, while silicone-based and polymeric
lubricants have gained popularity due to their enhanced performance and stability under
industrial conditions. Additionally, fats and oils contribute to fabric softening and water
repellency, improving the tactile and functional properties of textiles. The presence of
hydrophobic compounds in certain oils enables textiles to resist moisture and maintain their
structure over prolonged use. Despite their numerous benefits, the application of fats and oils in
leather and textile industries presents several challenges. One significant concern is the migration
of oils to the surface of finished products, which can lead to greasy textures, discoloration, or
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performance degradation over time. Furthermore, environmental regulations on petroleum-based
lubricants and concerns about the biodegradability of certain synthetic oils necessitate the
development of greener alternatives. Recent research efforts have focused on utilizing enzymatic
scouring techniques, bio-based emulsifiers, and plant-derived oils to address these challenges
while maintaining high product performance (Kamath et al., 2018).

This study examines the various applications of fats and oils in both industries, highlighting
recent technological advancements and sustainable approaches. By exploring the chemical
interactions, processing methodologies, and environmental considerations associated with these
substances, this paper aims to provide a comprehensive understanding of their role in modern
leather and textile manufacturing.

Methods. A comprehensive review of existing literature on fats and oils in leather and textile
manufacturing was conducted. Sources included scientific articles, industry reports, and patents
related to: Leather softening mechanisms through fatliquoring and hot stuffing; Role of oils in
fiber lubrication and finishing; Comparison between natural and synthetic oils; Environmental
impact and sustainable alternatives.

The study analyzed experimental findings on fat penetration, fiber interactions, and oil retention
in finished products. Data from industry reports were used to assess the global trends in oil and
fat applications, while patents provided insights into innovative formulations in both sectors.

Results. Leather Softening and Fatliquoring. Fatliquoring is a crucial step in leather
manufacturing, ensuring long-term softness and flexibility. The process involves: Application of
emulsified oils while the leather is wet; Penetration of oil droplets into collagen fibrils,
preventing fiber adhesion; Formation of a protective layer that allows the leather to be rewet and
dried without stiffening.

Heavy-grade leather undergoes hot stuffing, where melted fats are introduced after drying,
making it resilient but susceptible to solvent extraction. The choice of oil type—natural (e.g.,
fish oil) or synthetic (e.g., polyethylene glycol derivatives)—influences the softness and
durability of the final product (Liu et al., 2018).

Fats and Oils in Textile Processing; In textiles, fats and oils contribute to; Lubrication in fiber
spinning, reducing abrasion and fiber breakage; Antistatic properties, particularly in synthetic
fibers; Softening effects, enhancing the feel of fabrics through emulsified finishes; Dyeing
assistance, where oils act as dispersants, improving color uniformity.

While natural oils like tallow and vegetable oils have been traditionally used, synthetic lubricants
such as silicone-based compounds have gained popularity due to their stability and lower
environmental impact (Kamath et al., 2018).

Environmental and Performance Challenges. Despite their benefits, conventional oils face
challenges such as: Migration and volatility, leading to oil condensation on surfaces (e.g.,
automobile leather interiors); Flammability concerns, requiring careful selection of fatliquors;
Environmental impact, especially with petroleum-based lubricants; Sustainable solutions, such as
enzymatic scouring and biodegradable emulsifiers, are emerging as viable alternatives to
traditional fat-based treatments (Manich et al., 2018).

Discussion. The selection of fats and oils in leather and textile processing significantly affects
product quality, longevity, and sustainability. The effectiveness of fatliquoring depends on the
interaction between oils and collagen fibrils, with optimal formulations balancing penetration
depth and retention. In textiles, the choice of lubricants influences fiber processing efficiency
and final fabric properties. Advances in green chemistry have introduced plant-based and
biodegradable alternatives, reducing reliance on petroleum-derived products.

The shift toward eco-friendly fatliquors and biodegradable textile finishes aligns with industry
trends focusing on sustainability. Research suggests that combining natural oils with synthetic
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stabilizers enhances performance while reducing adverse environmental effects. Furthermore,
polymer-based lubricants and phosphated fatliquors have shown potential in improving flame
resistance and oil retention (Manich et al., 2018).

Conclusion. Fats and oils remain indispensable in leather and textile industries, offering
solutions for softening, lubrication, and fabric enhancement. Innovations in sustainable oil
formulations and environmentally conscious processing techniques continue to shape the
industry. Future research should prioritize optimizing biodegradable fatliquors, exploring
enzyme-assisted oil applications, and developing multifunctional textile finishes to improve
durability and performance while minimizing environmental impact.
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