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ABSTRACT: Textile effluent microplastics generate extensive environmental contamination because they are 

persistent and of small size. This research aims to remove microplastic through granular filtration, using sand, gravel, 

and activated carbon as filter materials. The technique was successful in lowering turbidity, suspended solids, and 

microplastic composition in effluent. Findings indicate that granular filtration is an easy, inexpensive, and 

environment-friendly method of reducing microplastic contamination and enhancing wastewater quality. 
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I. INTRODUCTION 

 

Textile manufacturing produces significant quantities of wastewater with dyes, chemicals, and microplastics—small 

plastic particles smaller than 5 mm discharged during washing and processing of man-made fibers. Microplastics are 

non-biodegradable and can easily filter through traditional treatment systems, resulting in severe environmental 

pollution and risks to aquatic life and human health. 

 

To solve this problem, granular filtration provides a low-cost and effective solution. By applying layers of gravel, sand, 

and activated carbon, the process physically captures microplastic fragments and suspended solids in textile effluent. 

It is inexpensive to maintain, simple, and can be adapted into existing treatment systems to improve wastewater 

quality and prevent microplastic release. 

 

II. SCOPE OF PROJECT 

 

The aim of this research is to test the efficacy of granular filtration for microplastic removal from textile effluent. The 

work includes gathering samples of textile wastewater, preparing granular filter medium using sand, gravel, and 

activated carbon, and measuring water quality prior to and following filtration. Turbidity, total suspended solids, and 

concentration of microplastics are the parameters that are measured to test filtration efficiency. 

 

The work focuses on designing a low-cost, green, and simple-to-implement technique which can be coupled with 

conventional wastewater treatment plants. The results can assist in optimizing textile mill effluent treatment and 

mitigating microplastic contamination of water bodies. 
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III. WORKFLOW SIMULATION OF N8N 

 

 

IV. CONCLUSION 

 

Granular filtration is an efficient and sustainable method for removing microplastics from textile effluent. Using media 

such as sand, gravel, ceramic granules, or recycled aggregates, microplastics are removed through straining, 

interception, and adsorption. The process is cost-effective, easy to maintain, and compatible with existing wastewater 

treatment systems. Its performance improves with optimized design parameters and advanced granular materials, 

making it suitable as a polishing step to enhance effluent quality and reduce environmental pollution. 
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