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1. Introduction 2. Classifications of Dyeing 3. PULL & PUSH Factors
« Textile dyeing accounts for 20% of AL Late 1900 Nowadays
global industrial water pollution, with Scientists have discovered The first synthetic dye was Now, except for some areas in
200,000-280,000 tons of Synthetjc evidence of the earliest natural discovered, and then in the late 19th  North America, Asia, Africa and
dyes lost to wastewater annually. red and orange dyes in the century, dyes made using chemical the Scottish Highlands, almost all
tombs. substances were widely developed clothes are dyed using synthetic
- Synthetic dyes dominate 90-95% of and used. s
the market due to their low cost, Based on their origin, dyes are broadly classified into natural dyes and
colour consistency, and scalability. synthetic dyes.
However, they are petroleum-based, Natural dyes are non-substantive .
non-biodegradable, and linked to yes are : > Natural dyes are derived from
serious health risks including cancer LEAELE LB LDISEIE LA renewable sources including:
d 3 di & fibres and require mordants (metal
and respiratory disease. salts) as binding agents.
. . « Plant-based dyes
 Natural dyes offer a renewable, Synthetic dyes are substantive,
biodegradable alternative, yet they they are designed with
face two major limitations: poor wash fibre-specific molecular structures - Animal-based d
and light fastness, and reliance on that enable direct, permanent LR HIOELIE0 OE
metal mordants (e.g., alum, copper). bonding. This fundamental
This creates a sustainability paradox chemical distinction explains why .
that the textile industry must urgently synthetic dyes dominate industrial = < Mineral-based dyes
address. dyeing.
4. Synthetic Dyes VS Natural Dyes
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5. Case Studies
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6. Possible Solutions

Four waste-derived bio-mordant systems validated:

7. Conclusion

 Synthetic dyes remain industrially dominant but carry severe

sustainability paradox.

environmental and health burdens.

 Natural dyes hold ecological promise, yet their dependence on toxic
metal mordants undermines their green credentials—a fundamental

« This report has identified four waste-derived natural dyes that offer
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viable, non-toxic alternatives. These solutions eliminate synthetic

mordants, valorise agricultural by-products, and align with circular
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Antibacterial, d, mordant-free Natural mordant Reusable economy principles.

durable on wool and dye source bioactive dye

These waste-to-colour pathways eliminate synthetic mordants and reduce water consumption.
Market opportunities exist in premium niches (organic certification, baby-wear, medical
textiles).

 Overall, despite inherent limitations, natural dyes offer significant
potential for advancing environmentally responsible and sustainable

textile systems.



