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ABSTRACT
The textile industry, while pivotal to global economic development, is confronted with a
burgeoning
environmental crisis due to the generation of vast quantities of textile waste.
This major project delves into the intricate realm of textile waste management, with a
particular focus on the
design, optimization, and evaluation of a novel purification process.
The objective is to address the multifaceted challenge posed by diverse contaminants inherent
in textile waste,
encompassing synthetic fibers, dyes, and auxiliary chemicals. The project methodology
involves the systematic
characterization of textile waste, identifying its constituent elements and their concentrations.
Building upon
this foundation, a purification process is meticulously developed, employing an innovative
approach that
integrates [specify your method, whether it's chemical, physical, biological, or a
combination].
The experimentation phase involves a comprehensive exploration of key parameters,
including temperature,
chemical concentrations, and treatment duration, to ascertain the optimal conditions for
maximal efficiency.
The significance of this project lies in its potential to revolutionize textile waste management,
mitigatingthe
environmental impact associated with conventional disposal practices.
The anticipated outcomes include a substantial reduction in contaminant levels within treated
textile waste,
thereby enhancing its recyclability. Additionally, the project aims to contribute valuable
insights into the
broader discourse on sustainable practices within the textile industry.
The results of this investigation are expected to inform and guide the industry toward a more
environmentally
conscious paradigm. By innovating in the realm of textile waste purification, this project
strives to provide a
blueprint for a circular economy, fostering responsible production and consumption in the
textile sector.
Textile wastewater is a complex and challenging feed stream for treatment due to its
composition and the
presence of reactive substances.
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This abstract provides an overview of the current research and technologies for the
purification of textile.

1. INTRODUCTION

The treatment of textile industry wastewater is a critical aspect of sustainable
industrial practices. Textile wastewater

is known for its complex composition and the presence of reactive substances,
making it a challenging feed stream for

treatment. The most popular physical method for textile industry wastewater
treatment is the adsorption method,

which involves the use of porous materials to remove pollutants

Other common physiochemical methods used to treat textile wastewater include
ion exchange, irradiation, and

oxidation characteristics and composition of textile wastewater, as well as some
national standards of textile effluents,

have been described in the literature.

The review of present textile treatment technologies has been a subject of
interest, with ongoing research aiming to

address the challenges associated with textile wastewater treatment

The efficient management of textile wastewater is crucial for achieving
sustainable development goals and

environmental responsibility. Access to electricity, agriculture, and
environmental responsibility are among the

factors that place a premium on water management, particularly in textile
manufacturing activities

The use of membrane separation for the treatment of textile wastewater has also
been explored, given the complex

composition of textile wastewater and the presence of reactive components

The textile industry, a cornerstone of modern manufacturing, has propelled
global economic growth but

simultaneously presented a formidable environmental challenge — the vast and
escalating accumulation of textile
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1.1 Need for study

The main purpose of wastewater treatment is for the treated wastewater to be
able to be disposed or reused safely. However, before it is treated, the options
for disposal or reuse must be considered so the correct treatment process is used
on the wastewater

2. METHODS

Industries require clean water for various processes, ranging from manufacturing to cooling
and cleaning. To ensure water quality, several purification methods are used, each targeting
specific contaminants. Some of the most common methods include::

1. Filtration:

2. Filtration removes suspended solids from water by passing it through media like sand,
gravel, or specialized membranes. This step helps eliminate larger particles and prepares
the water for further treatment.

3. : Coagulation and flocculation
In this process, chemicals (coagulants) are added to the water to bind with small particles,
forming larger clumps called flocs. These flocs are easier to remove through
sedimentation or filtration

4. Sedimentation:

After flocculation, water is allowed to sit in a basin or tank, giving the heavier flocs time to
settle at the bottom. This method helps reduce turbidity and remove particles before
further purification.

5.Activated carbon

Activated carbon is used to remove organic compounds, chlorine, and odors. It works by
adsorbing contaminants onto the surface of the carbon granules or blocks.

6.Reverse osmosis

RO is a membrane-based process that forces water through a semi-permeable membrane,
removing dissolved salts, bacteria, and other impurities. It's commonly used in industries that
require high-purity water.
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3. EXPERIMENTAL WORK / ANALY SIS

The primary aim of this experiment was to assess the effectiveness of textile-based filtration
systems in purifying contaminated water. The study focused on removing physical impurities,

chemical pollutants, and microbial contaminants using treated and untreated textile materials.

Here's a more detailed explanation:

1. Experimental Methods in Wastewater Treatment:
Textile-based filters, especially when enhanced with chemical agents, have shown
promising results in water purification. The efficiency depends on the type of textile, the
nature of contaminants, and any chemical treatments applied. The use of readily available
and low-cost textile materials can be a sustainable solution for decentralized water
purification, especially in resource-limited settings.

Turbidity Reduction: Cotton and activated carbon-coated textiles showed significant
reduction in turbidity, with up to 85% clarity achieved.

TDS Removal: Non-woven geotextiles demonstrated moderate effectiveness in TDS
reduction, particularly when layered with activated charcoal.

Heavy Metal Filtration: Chemically modified fabrics were more efficient, reducing lead
and cadmium levels by over 60%.

Natural fibers like jute and cotton performed better than synthetic ones due to higher
porosity and better absorption. When enhanced with activated carbon or silver
nanoparticles, their filtration capacity increased significantly. Silver nanoparticles showed
strong antibacterial properties, while activated carbon helped in chemical absorption

and odor removal.

and test different treatment technologies under controlled conditions.

Laboratory Experiments: Textile materials such as cotton, polyester, and activated carbon-
infused fabrics were selected based on their filtration properties, availability, and cost-
effectiveness. The materials were cut into uniform layers to ensure consistency in
experimental trials.

Key Parameters Analyzed in Wastewater Treatment:

Physical Parameters:

Turbidity: Measures the cloudiness of the water, indicating the presence of suspended solids.
Temperature: Affects the activity of microorganisms involved in biological treatment.

CASE STADY STP:

axillae, a historic city in Mahar Umari , has long faced challenges related to access to clean
drinking water. The groundwater in many parts of the region contains high levels of
contaminants such as arsenic, fluoride, and biological pollutants. These contaminants have
led to increased cases of waterborne diseases, including diarrhea, hepatitis, and typhoid
among residents.

The primary source of water for the people of Taxila has traditionally been hand pumps and
wells. However, due to industrial runoff and lack of proper waste management, the quality of
groundwater has significantly deteriorated. With a growing population and limited
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government intervention, many communities have been left with little to no access to
safe drinking water.
Over 20 purification plants were successfully installed by 2022.

Reported cases of waterborne diseases in covered areas decreased by nearly 60%.

School attendance among children improved as health conditions stabilized.
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Local employment was generated through plant operations and maintenance. nitial resistance
from communities unfamiliar with treated water.

Maintenance issues in remote areas due to power outages and lack of skilled technicians.

Need for continuous funding to keep the water subsidized.

Table: Results of Textile Water Purification Test
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Table: Results of Textile Water Purification Test

Initial Filtration
Water Textile Time Final pH Level
Sample Condition Used (min) Clarity Odor (Before/After) Remarks
Sample Muddy, Cotton 5 Clear None 68/70 Effective
1 visible fabric fittration
particles
Sample Shightly Denim 8 Slightly Mild 72771 Partial
2 olly (reused) cloudy oil
retained
Sample Cloudy, Woaol feit 6 Mostly None 65/69 Good
3 organic clear particie
waste removal
Sample Colored Pgolyester - Colored None 7.0/70 Dye not
4 (dye mesh remains filtered
present)
Caontrol Unfiltered None N/A Cloudy Mild 71/71 No
tap water change
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Textile-Based Water Purification Test Results
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5. CONCLUSION

extile water purification is an essential step toward mitigating the environmental impact of
the textile industry. With the high volume of wastewater generated through dyeing,
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finishing, and washing processes, implementing effective purification techniques is critical.
Modern methods such as membrane filtration, adsorption, advanced oxidation processes, and
biological treatments have shown promising results in reducing pollutants, heavy metals, and
dyes from textile effluents. By adopting these technologies, textile manufacturers can
significantly decrease water pollution, promote water reuse, and move toward more
sustainable production practices. Continued research and investment in innovative, cost-

effective solutions will be vital to ensure a cleaner future for both the industry and
the environment.

Easy to Integrate: Textile filtration systems can be easily incorporated into existing water
treatment setups or used as standalone solutions.

Low Energy Requirements: Unlike some purification systems, textile filters typically don’t
require electricity, making them suitable for remote or off-grid areas.

6. REFERENCES
(1] C.R. Holkar, A. J. Jadhav, D. V. Panjabi, N. M.

Mahmun, and A. B. Pandit, “A critical review on textile
wastewater treatments: possible approaches,” Journal of
Environmental Management, vol. 182, pp. 351-366,
2016.
[2] Z. Wang, M. Xue, K. Huang, and Z. Liu, “Textile dyeing
wastewater treatment,” Advances in Treating Textile]

26233 ijariie.com 2184




Vol-11 Issue-2 2025 IJARIIE-ISSN(O)-2395-4396

[3] Zhong, Q. Y. Yue, Q. Li, X. Xu, and B. Y. Gao,

“Preparation, characterization of modified wheat residue

and
its utilization for the anionic dye removal,” Desalination,

vol. 267, no. 2-3, pp. 193-200
[4] .Wang, M. Xue, K. Huang, and Z. Liu, “Textile dyeing

wastewater treatment,” Advances in Treating Textile

Effluent, vol. 5, pp. 91-116, 2011.

26233 jariie.com 2185



