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Abstract: This study evaluates polycotton fabric treated with water-repellent and odour-resistant finishes for protective garments
used by sanitation and drainage workers. Laboratory tests and field assessments reveal significant improvements in water resistance
and odor control compared to untreated fabric. The treated fabric also shows strong user acceptability, indicating its suitability for
harsh working conditions. Findings suggest that functional finishing on common fabrics offers a cost-effective, scalable solution
for improving sanitation worker safety and hygiene.
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l. INTRODUCTION

Sanitation and drainage workers are among the most vulnerable groups in urban labour, routinely exposed to adverse environmental
conditions including sewage, biohazardous waste, and toxic chemicals. These workers are critical to public health infrastructure,
yet they often work without access to appropriate personal protective equipment (PPE). In many cases, protective clothing provided
by municipal bodies either fails to meet performance expectations or is completely absent, leaving workers to wear their own
clothing under extremely unhygienic conditions.

This research aims to address a key gap in the safety gear offered to sanitation workers—namely, the lack of functionally enhanced
garments that are resistant to water penetration and foul odours. The selection of polycotton as a base fabric offers advantages in
terms of breathability, affordability, and durability. However, untreated polycotton falls short in resisting moisture and odour
retention. This study evaluates the performance enhancement of polycotton fabric treated with specialized finishes and provides an
evidence-based framework for developing high-performance protective wear tailored to sanitation work.

Il. OBJECTIVES OF THE STUDY

The primary objectives of the research were as follows:

To test the effectiveness of water-repellent and odour-resistant finishes applied to polycotton fabric.

To assess the treated fabric’s performance through laboratory testing and field-level validation.

To determine the treated fabric’s suitability for protective garments worn by drainage and sanitation workers.

To suggest a scalable approach for municipalities to adopt functional fabrics in uniform procurement policies.

By focusing on material performance, this research bridges the gap between fabric science and user-centric garment design.

I1l. FABRIC SELECTION AND FINISHING TECHNIQUES

Fabric Choice: Polycotton

Polycotton, a blended fabric composed typically of 65% polyester and 35% cotton, was selected due to its wide availability, cost-
effectiveness, and favourable balance between breathability and strength. Polyester contributes durability and shape retention, while
cotton ensures comfort and moisture absorption. This makes it a practical option for sanitation workers who work long hours in
physically demanding environments.

However, untreated polycotton has two significant drawbacks in sanitation settings: it retains foul odours and allows water to easily
penetrate the fabric. These issues prompted the development of enhanced finishes to improve functional performance.

Finishing Application

The selected polycotton fabric was treated with:

Water-Repellent Finish: A fluorine-free, eco-friendly finish was applied to the fabric surface. The finish modifies the surface energy
of the fabric, allowing water droplets to bead and roll off rather than be absorbed.

Odour-Resistant Finish: A finish using silver-based antimicrobial agents was applied to reduce microbial growth and the associated
odour development caused by prolonged exposure to waste and moisture.

The application process was conducted in a controlled laboratory setting, with subsequent evaluation conducted at Intertek Testing
Services, Bangalore.
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IV. FABRIC PERFORMANCE TESTING

Testing Protocols

The treated and untreated fabric samples were subjected to standardized tests as per relevant ISO and AATCC standards:

Water Repellency Test (AATCC 22): Evaluated the surface resistance of fabric against water droplets.

Hydrostatic Pressure Test (ISO 811): Measured the water penetration resistance under increasing pressure.

Odour Retention Test (AATCC 130): Assessed microbial odour resistance by simulating waste exposure conditions.

Air Permeability Test (ASTM D737): Ensured the breathable nature of the fabric was preserved despite finish application.

Wash Durability Test: Evaluated performance retention after multiple laundry cycles.

Results Overview

The water-repellent finish demonstrated a spray rating of 90-100 (AATCC 22), indicating excellent repellency on initial application.
The hydrostatic pressure resistance significantly improved post-finishing, with minimal water seepage even after 5 minutes of
constant exposure. Odour resistance tests showed a 70-85% reduction in microbial odour retention compared to the untreated
sample after 8 hours of simulated exposure.

Importantly, air permeability remained within acceptable range, indicating that breathability was not compromised. The treated
fabric also retained 85% of its water repellency and odour resistance after five wash cycles, confirming a high level of durability
suitable for sanitation work.

V. DISCUSSION

The results confirm that functional textile finishes significantly enhance the performance of polycotton fabric, making it suitable
for use in protective garments for sanitation workers. Water-repellent treatment ensures that the fabric does not absorb contaminated
water, minimizing skin contact and potential health risks. The odour-resistant finish addresses the psychological and social burden
workers face due to persistent smells in their uniforms.

Compared to synthetic alternatives or heavy-duty industrial PPE, treated polycotton garments strike a balance between functionality
and affordability. Their light weight, comfort, and ease of maintenance make them ideal for municipal implementation.
Additionally, using silver-based antimicrobial treatments ensures safety without introducing harmful chemicals into the
environment or on the skin.

The integration of such finishes in uniform procurement for sanitation workers can improve both health outcomes and morale.
When combined with ergonomic garment design, these functional fabrics become part of a holistic safety solution rather than a
superficial fix.

V1. REAL-WORLD APPLICATION AND FEEDBACK

Treated fabric was used to construct a prototype garment, which was then evaluated by two sanitation workers over a short trial
period. Their qualitative feedback echoed the lab results: the garment remained dry for longer periods, dried quickly after cleaning,
and emitted noticeably less odour by the end of the workday. They also noted that the treated fabric felt slightly smoother and more
comfortable against the skin.

While some feedback included requests for additional structural features (e.g., hoods, reinforced knees), there were no complaints
about fabric functionality. Workers confirmed that the garment required less frequent washing and was easier to maintain. This
supports the hypothesis that the use of functional finishes has a tangible benefit in real work environments.

VII. CONCLUSION

This research demonstrates that applying functional finishes to commonly available fabrics like polycotton can transform standard
garments into effective protective wear for high-risk occupations. Treated fabrics with water-repellent and odour-resistant properties
significantly improve hygiene, comfort, and safety for drainage workers.

Given the affordability and scalability of the treatment process, municipal bodies and policymakers should prioritize integrating
such fabrics into uniform procurement strategies. Future research can expand testing to include flame resistance, UV protection, or
smart sensors to further enhance garment utility. By investing in material innovation, we not only protect sanitation workers but
also dignify their contributions to public health and urban sustainability.
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