
 

 

 

 

 

 

 
 

Abstract 

Global wool production generates significant volumes of "waste" that are frequently 

undervalued or discarded. This article addresses the dual challenge of environmental pollution, 

specifically from high-load scouring effluents and the economic loss of burying or burning 

coarse wool. By transitioning to a circular economy, the livestock sector can transform these 

liabilities into high-value commercial assets. We explore the conversion of wool grease into 

pharmaceutical - grade lanolin through green chemistry, the extraction of keratin protein for 

biomedical and agricultural applications, and the pressing of waste wool into water-retentive 

fertilizer pellets. This paradigm shift not only mitigates the environmental footprint of sheep 

farming but also offers a diversified revenue stream for farmers and entrepreneurs, aligning 

livestock production with global sustainability goals. 

Keywords: Wool Grease, Lanolin, Keratin Hydrolysates, Circular economy, Wool Scouring, 

Sustainable Agriculture, Value-Addition. 

Introduction 

Every year, the global sheep industry 

produces millions of tons of wool. While fine 

wool finds its way into high-end fashion, a 

massive portion of the clip, particularly coarse 

wool and the greasy residues from scouring is 

often treated as a disposal problem. In many 

regions, coarse wool is burned or buried simply 

because the cost of transport exceeds its market 

value. 

However, as noted by Jose et al., 

(2020), wool is far more than just a textile fibre; 

it is a complex biological matrix of proteins, 

lipids, and minerals. The "waste" generated 

during processing includes wool grease 

(lanolin), suint (sheep sweat), and short-fibre 

waste(Noils). If left untreated, the effluent from 

wool scouring poses a severe environmental 

hazard due to its high Biological Oxygen 

Demand (BOD) and Chemical Oxygen 

Demand (COD). Yet, within this effluent lies 

"liquid gold." Embracing a circular economy 

means viewing these materials not as trash, but 

as raw ingredients for the next generation of 

green products. 

The Core Technical Insight: Converting 

Waste to Wealth 

Lanolin & Wool Grease – The "Liquid 

Gold" 

Raw wool contains 10% to 25% wool 

grease, which, when refined, becomes Lanolin. 

Bhavsar and Zoccola (2023) stated that 

sustainable routes for wool grease removal now 

utilize green solvents.  

• The Transformation: Beyond simple 

moisturizers, high-purity lanolin serves 

as a vital precursor for Vitamin D3 
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synthesis and a biodegradable rust 

preventive for heavy machinery. 

• Green Innovation: Traditional 

extraction relied on toxic solvents like 

hexane. Recent breakthroughs favour 

"green solvents" such as Cyclopentyl 

Methyl Ether (CPME) or 

Supercritical CO2 extraction. These 

methods ensure that the end product is 

free of chemical residues, making it 

safer for medical use and significantly 

reducing the environmental impact of 

the refinery process. 

Keratin Hydrolysates: Protein Power 

Wool is composed of roughly 95% 

keratin. Through enzymatic or chemical 

hydrolysis, waste wool can be broken down 

into Keratin Hydrolysates. Slavov et al., (2023) 

optimized enzymatic hydrolysis to prepare 

these bioactive additives. 

• Biomedical & Beauty: These proteins 

are highly compatible with human skin 

and hair, making them premium 

additives in "clean label" personal care 

products. In medicine, keratin is being 

used to develop biocompatible wound-

healing dressings that accelerate tissue 

regeneration. 

• Agriculture: Keratin is rich in nitrogen 

and sulfur. Hydrolyzed wool can be 

used as a liquid bio-fertilizer, providing 

a slow-release nutrient source that 

improves soil health without the runoff 

issues associated with synthetic urea. 

Table 1: Circular Economy Applications of 

Wool Grease, Fibers, and Keratin: 
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Source: Bhavsar, P., & Zoccola, M. (2023), 

Zhang, Y., et al., (2024), Sinceri, F., et al., 

(2025) 

Agricultural & Industrial Utility 

 Sinceri et al., (2025) reviewed eco-

innovative applications where wool waste is 

turned into a circular resource for agriculture. 

• Wool Pellets: Coarse wool can be 

mechanically compressed into pellets 

for home gardens and large-scale 

farming. These pellets act as a "smart" 

mulch, they can hold up to 20 times 

their weight in water while slowly 

releasing N-P-K (Nitrogen-

Phosphorus-Potassium) nutrients as 

they biodegrade. 

• Green Building: Jose et al., (2020) 

highlighted advancements where short 

fibres and "dags" are being repurposed 

into acoustic and thermal insulation 

panels. These panels are naturally 

flame-retardant and provide superior 

moisture regulation compared to 

fiberglass or foam alternatives. 

Circular Bioeconomy 

The circular bioeconomy in wool by-

products transforms traditional waste into high-

value raw materials, minimizing environmental 

impact. Coarse wool and scouring waste are no 

longer discarded; instead, they are valorized 

through "green" extraction technologies like 
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Microwave-Assisted Extraction (MAE) and 

Deep Eutectic Solvents (DES) to recover 

keratin and lanolin (Zhang et al., 2024). These 

biopolymers serve as the foundation for 

biodegradable packaging films, biomedical 

scaffolds, and organic fertilizers. By 

reintegrating these nutrients and materials back 

into the industrial cycle, the livestock sector 

reduces its carbon footprint and creates a 

sustainable value chain that aligns with global 

"clean label" and eco-friendly manufacturing 

standards.  

Future Prospects and Challenges 

The frontier of wool valorization is 

moving toward high-tech applications. 

Research is currently exploring 3D printing 

with keratin bio-composites, allowing for the 

creation of biodegradable plastic-like objects 

from wool waste. Additionally, the rise of 

"smart textiles" utilizes keratin-derived 

coatings to give fabrics antimicrobial properties 

(Popescu, 2024). As global consumers pivot 

toward organic fertilizers and natural-origin 

cosmetics, the market demand for these by-

products is projected to surge, potentially 

making the "waste" of a sheep more profitable 

than its fleece. Despite the potential, Kumar 

and Singh (2025) point out significant hurdles 

in the Indian landscape:  

• Logistics: Collecting small quantities 

of coarse wool from scattered rural 

farms is expensive. 

• Technology Access: Refining plants for 

lanolin and keratin require significant 

capital investment, often out of reach 

for small-scale cooperative societies. 

• Standardization: To compete with 

synthetic alternatives, wool-based 

fertilizers and chemicals need rigorous 

quality standards to ensure consistency 

for industrial buyers. 

Conclusion: A New Era for Sheep Farming  

Wool is a masterpiece of natural 

engineering. By shifting our perspective from a 

linear "take-make-dispose" model to a circular 

bioeconomy, we can transform the livestock 

sector into a hub of sustainable innovation. 

Blignaut et al., (2026) suggest that a biogenic 

life cycle approach is necessary to estimate the 

true carbon intensity and value of wool 

production. Investing in by-product processing 

units ensures that sheep farming remains 

economically viable and environmentally 

responsible, proving that in the world of 

sustainability, nothing truly goes to waste. 
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