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Abstract: This project focuses on exploring the potential of sewage sludge waste as a sustainable
ingredient in brick manufacturing. By incorporating sewage sludge into brick production, the study
aims to address environmental concerns associated with waste disposal while offering a low-cost and
eco-friendly alternative for construction materials. Through extensive literature review, data
collection, and analysis, the project intends to investigate the feasibility and impact of utilizing sewage
sludge in brick making, considering factors such as compressive strength, water absorption, weight,
and economic viability. The research scope includes experimenting with various brick compositions
incorporating dry sludge samples sourced from the Raiya Sewage Treatment Plant, assessing their
properties, and evaluating their suitability for construction purposes. This endeavor seeks to
contribute to resource conservation, pollution reduction, and the creation of a more sustainable urban
environment
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I. INTRODUCTION
1.1 Overview
In contemporary construction practices, the pursuit of environmentally friendly materials and methods has
become paramount. Researchers are increasingly turning to innovative solutions to tackle both economic and
environmental challenges in building projects. Among these solutions, the recycling of waste materials,
particularly sewage sludge, has emerged as a promising avenue. Sewage sludge, a byproduct of various human
activities including industrial processes and wastewater treatment, presents an opportunity to alleviate both waste
management burdens and environmental pollution. By incorporating sewage sludge into building materials such
as bricks, researchers aim to not only mitigate the negative impact of waste disposal but also to create low-cost,
sustainable alternatives for construction.
Historically, brick has stood as one of the most ubiquitous building materials worldwide, owing to its durability,
versatility, and time-tested reliability. However, the traditional manufacturing processes for bricks often involve
significant resource consumption and environmental impact. To address these challenges, researchers have begun
exploring innovative approaches to brick production, with a focus on integrating waste materials such as sewage
sludge. This shift towards sustainable brick manufacturing holds the potential to revolutionize the construction
industry by offering environmentally conscious solutions without compromising on quality or performance.
The utilization of sewage sludge in brick manufacturing holds promise on multiple fronts. Not only does it offer a
means of repurposing waste materials that would otherwise burden landfills, but it also presents an opportunity to
reduce the reliance on traditional clay resources. Additionally, bricks incorporating sewage sludge may exhibit
enhanced properties such as improved porosity, thermal insulation, and strength, contributing to more efficient
and resilient building structures. As such, this innovative approach aligns with the overarching goals of
sustainable development, promoting resource efficiency, pollution reduction, and environmental stewardship in
the construction sector.
However, while the potential benefits of incorporating sewage sludge into brick production are evident, several
challenges and considerations must be addressed. These include issues related to material compatibility,
regulatory compliance, and public acceptance. Furthermore, comprehensive research is needed to thoroughly
evaluate the mechanical, environmental, and economic implications of utilizing sewage sludge in brick
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integration of sewage sludge into brick production has the potential to pave the way for a more sustainable and
resilient built environment.

1.2 Problem Definition and Objectives
Effective municipal wastewater management in India is a pressing concern amidst rapid urbanization and
inadequate infrastructure. The escalating urban population strains existing water resources, leading to challenges
such as untreated wastewater discharge, contamination, and insufficient sewage treatment facilities. This
exacerbates environmental degradation, public health risks, and water scarcity issues, necessitating urgent
attention and innovative solutions.
e To study the impact of untreated wastewater discharge on water quality and environmental health.
e To investigate the efficacy of existing wastewater treatment facilities and identify areas for improvement.
e To assess the feasibility of implementing sustainable wastewater management practices, including sewage
sludge utilization.
e To analyze the socio-economic implications of inadequate wastewater management and propose policy
recommendations for addressing key challenges.
e To explore innovative technologies and strategies for enhancing municipal wastewater treatment capacity and
reducing environmental pollution.

1.3. Project Scope and Limitations

This project aims to comprehensively examine municipal wastewater management practices in India, with a focus
on identifying opportunities for improvement and implementing sustainable solutions. The scope encompasses the
evaluation of wastewater treatment infrastructure, analysis of wastewater generation trends, exploration of
alternative wastewater management approaches, and consideration of socio-economic factors influencing
decision-making. Through a multidisciplinary approach, the project endeavors to provide valuable insights and
recommendations for enhancing the efficiency and effectiveness of wastewater management systems.

Limitations As follows:

e  Geographic Focus: This study primarily focuses on municipal wastewater management issues within
urban centers in India, limiting the generalizability of findings to rural areas or other countries with
distinct socio-economic contexts.

e Data Availability: The analysis may be constrained by limitations in the availability and reliability of data
regarding wastewater generation, treatment capacity, and environmental impacts, potentially affecting the
comprehensiveness of the assessment.

e Resource Constraints: Due to resource limitations, the study may not encompass all aspects of
wastewater management or explore every potential solution comprehensively. Certain innovative
technologies or strategies may not be feasible to evaluate within the scope of this project.

II. LITERATURE REVIEW
Title: " Utilization of Sewage Sludge in Fired Clay Brick: A Review"
Authors: Sharma, A., &Bansal, S.
Summary: This comprehensive review paper discusses the potential of incorporating sewage sludge into fired
clay bricks as a sustainable waste management solution. It provides an overview of various types of sewage
sludge and their characteristics, along with the methods and challenges associated with their utilization in brick
manufacturing. The paper also examines the effects of sewage sludge incorporation on the properties of fired clay
bricks, such as strength, porosity, and thermal conductivity. Furthermore, it discusses the environmental and
economic benefits of using sewage sludge in brick production and highlights the need for further research in this
area.
Link:Utilization of Sewage Sludge in Fired Clay Brick: A Review
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Title: "Sewage Sludge Utilization in Brick Manufacturing: A Review"

Authors:Kazi, T., et al.

Summary: This review paper explores the potential of sewage sludge utilization in brick manufacturing, focusing
on its environmental and economic implications. It provides an overview of the properties of sewage sludge and
its suitability as a raw material for brick production. The paper discusses various methods of incorporating sewage
sludge into bricks, including its effects on brick properties and environmental performance. Additionally, it
examines the challenges and opportunities associated with sewage sludge utilization in the brick industry,
highlighting the need for further research and policy support.

Link:Sewage Sludge Utilization in Brick Manufacturing: A Review

Title: " Utilization of Sewage Sludge in Brick Making: A Review"

Authors:Ademiluyi, F. T., &Afolabi, A. S.

Summary: This review paper provides an overview of the utilization of sewage sludge in brick making, focusing
on its potential as a sustainable waste management strategy. It discusses the characteristics of sewage sludge and
its suitability for incorporation into brick manufacturing processes. The paper examines the effects of sewage
sludge addition on the properties of bricks, including mechanical strength, porosity, and durability. Furthermore,
it discusses the environmental benefits and challenges associated with sewage sludge utilization in brick
production, highlighting the need for further research and technological advancements.

Link:Utilization of Sewage Sludge in Brick Making: A Review

Title: "Evaluation of Sewage Sludge as a Raw Material in the Production of Lightweight Fired Clay
Bricks"

Authors:Anggraini, V., et al.

Summary: This research paper investigates the feasibility of utilizing sewage sludge as a raw material in the
production of lightweight fired clay bricks. The study evaluates the physical and mechanical properties of bricks
manufactured with varying proportions of sewage sludge. It assesses parameters such as compressive strength,
water absorption, and density to determine the suitability of sewage sludge incorporation in brick production. The
paper presents experimental results and discusses the potential advantages and challenges of using sewage sludge
as a sustainable alternative in brick manufacturing.

Link:Evaluation of Sewage Sludge as a Raw Material in the Production of Lightweight Fired Clay Bricks

Title: "Sewage Sludge Utilization in Manufacturing Fired Clay Bricks: A Review"

Authors: Kumar, P., et al.

Summary: This review paper provides an overview of the utilization of sewage sludge in manufacturing fired
clay bricks, focusing on its environmental and economic aspects. It discusses the properties of sewage sludge and
its potential as a raw material for brick production. The paper examines the effects of sewage sludge addition on
the properties of bricks, such as compressive strength, water absorption, and thermal conductivity. Furthermore, it
discusses the environmental benefits and challenges associated with sewage sludge utilization in brick
manufacturing, emphasizing the need for further research and policy support.

Link:Sewage Sludge Utilization in Manufacturing Fired Clay Bricks: A Review

III. EXPERIMENTAL MATERIALS
The experimental materials discussed in this section include dry sludge, soil, and fly ash, all of which are essential
components in concrete mix design:
Dry Sludge: Dry sludge is a waste product generated from sewage treatment plants. Its disposal poses
environmental challenges, necessitating alternative methods of utilization. Dry sludge contains various physical
and chemical properties that can influence its suitability for incorporation into construction materials. These
properties include specific gravity, bulk density, water absorption, clay and sulfate content, and moisture content.
Additionally, sieve analysis is performed to determine the particle size distribution of dry sludge, aiding in
understanding its engineering behavior. Chemical properties such as the composition of silica, alumina, iron
oxide, magnesium oxide, calcium oxide, and other elements are also crucial factors in gsseRging the feasibility of
using dry sludge in concrete mixtures. / \
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Soil: Soil is a natural material consisting of organic and inorganic components, commonly used as a base material
in construction projects. The properties of soil, including its grain size distribution, plasticity, compaction
characteristics, and moisture content, influence its behavior in concrete mixtures. The Proctor compaction test is
conducted to determine the maximum dry density and optimum moisture content of soil, essential parameters in
achieving proper compaction and stability in construction applications.

Fly Ash: Fly ash is a by-product of coal combustion in thermal power plants, often utilized as a supplementary
cementitious material in concrete production. It possesses pozzolanic properties, contributing to the strength and
durability of concrete. The chemical composition and physical properties of fly ash, such as particle size
distribution, fineness, and specific surface area, impact its reactivity and effectiveness in improving concrete
performance. Incorporating fly ash into concrete mixtures can enhance workability, reduce permeability, and
mitigate environmental impacts associated with cement production.

These experimental materials undergo rigorous testing and analysis to evaluate their suitability and performance
in concrete mixtures, aiming to develop sustainable construction practices and reduce environmental impact.

IV. METHODOLOGY
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The sewage treatment plant (STP) located on Agar Takali Road in Nashik is a crucial infrastructure project aimed
at addressing the growing need for effective sewage management in the region. Managed by the Nashik
Municipal Corporation, this STP boasts several salient features designed to efficiently treat sewage and mitigate
environmental pollution. Here are the key details:

Project Overview:

Name: 70 MLD capacity Sewage Treatment Plant, Agar Takali Road, Nashik.

Project Cost: [125.33 crore (including other expenses and maintenance costs for three years).

Consulting Agency: S.V. Engineering Pvt. Ltd, Pune.

Salient Features of STP Nashik:

Inlet Chamber: Receives raw sewage through a main raising pipeline, facilitating the conveyance of sewage to
the screen mechanism.

Screen Chamber/Channel: Utilizes both automatic and manual bar screens to remove coarse solid waste from
the sewage.

Grit Chamber: Removes sand, cinders, and heavy inorganic materials from sewage using grit scrapper and rack
classifier mechanisms.

Primary Classifier (Primary Settling Tank): Removes settable organic solids and reduces biochemical oxygen
demand (BOD) from sewage through gravitational settling.

Aeration Tank: Provides aerobic biological treatment to remove organic matter from sewage. Equipped with
mechanical surface aerators for efficient oxygen transfer.

Secondary Classifier (Secondary/Final Settling Tank): Separates biological solids from treated sewage,
making it suitable for final disposal.

Return Sludge Thickener: Recirculates settled biological sludge from clarifiers to the aeration tank to maintain
the Mixed Liquor Suspended Solids (MLSS) of the process.

Sludge Digesters: Anaerobically digest settled sludge to reduce volatile matter content, producing inflammable
gases.

Gas Holder: Collects and accommodates digested volatile matter or flammable gases from the sludge digesters.
Blowers: Used for mixing digester sludge by passing compressed digester gas through media.

Sludge Drying Bed: Facilitates dewatering of sludge and reduces water content.

Transformer Yard & HT Panel Room: Receives high-voltage power supply and distributes electrical power to
various units of the plant via HT panels.

MCC Panel Room (Motor Control Center): Distributes low-voltage power to individual machines or drives.
125 KVA DG Set (Diesel Generator): Provides emergency power supply in case of PGVCL power supply
failure.

Laboratory: Conducts quality testing of raw sewage and treated sewage water to ensure compliance with
required parameters.

V. BRICK MANUFACTURING
Proportion of Bricks
In the process of brick manufacturing, the proportions of different materials play a critical role in determining the
quality and characteristics of the bricks produced. Here is the mix design for bricks:
Table 3.3.1: Mix Design For Bricks

Percentage of Sludge Clay Fly Ash Water
10% 78% 12% 10 lit.
20% 68% 12% 12 lit.
30% 58% 12% 3 lit.
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Manufacturing Process: Weight Batching

The manufacturing process of bricks involves weight batching, where the materials are measured accurately based
on their weight. Weight batching ensures precision, flexibility, and simplicity in the production process. Here's an
overview of the manufacturing process:

1. Mixing

Mixing the materials thoroughly is crucial for uniformity and quality of the bricks. Different types of materials
including soil, dry sludge, murrum, fly ash, and water are mixed according to the specified proportions.

2. Placing

After mixing, the material is placed into moulds on a firm and level surface. The test samples are formed by
layering the material mix in the moulds. The moulds are then carefully filled to ensure symmetrical distribution of
the mix.

3. Drying and Kiln Placement

The formed bricks are dried in sunlight for a period of two days to remove excess moisture. Subsequently, the
dried bricks are placed in the kiln for firing, which further strengthens them and enhances their durability.

This manufacturing process ensures the production of high-quality bricks that meet the required standards and
specifications.

Fig. 2 :Making of Bricks
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VI. RESULT & DISCUSSION
6.1 Water Absorption
Water absorption is a crucial property of bricks, as it indicates their ability to withstand moisture. Here are the
results of the water absorption test for different brick samples:

Observation Table for Water Absorption of Bricks

Sample Composition Dry Weight (kg) | Wet Weight (kg) | Percentage Water Absorption
100% Clay 2.398 2.970 23.72%
10% Sludge - 12% Fly Ash 2.238 2.751 22.80%
20% Sludge - 12% Fly Ash 2.138 2.725 23.27%
30% Sludge - 12% Fly Ash 2.138 2.751 28.31%

As per the standards, water absorption should not exceed 20% for class 12.5 and 15% for higher classes.

6.2 Efflorescence
Efflorescence, the formation of salts on the surface of bricks, is an undesirable phenomenon. Here are the
observations and definitions of efflorescence:

Observations:
e Nil: No perceptible deposit of efflorescence
e Slight: Thin deposit covering up to 10% of the exposed area
e  Moderate: Heavier deposit covering up to 50% of the exposed area
e Heavy: Heavy deposit covering 50% or more of the exposed area
e Serious: Heavy deposit accompanied by powdering or flaking of the surface

6.3 Compressive Strength Test
Compressive strength is a key indicator of the structural integrity of bricks. Here are the results of the

compressive strength test for different brick samples:

Observation Table for Compressive Strength of Bricks

Sample Composition Load at Failure (kN) | Compressive Strength (N/mm?)
100% Clay 60 3.4

10% Sludge - 12% Fly Ash | 48 2.7

20% Sludge - 12% Fly Ash | 45 2.47

30% Sludge - 12% Fly Ash | 32 1.98

6.4 Economic Analysis

Cost Estimation:

The cost per brick for different compositions is calculated.

Benefit Cost Ratio Analysis:

The benefit-cost ratio is calculated to determine the profitability of the project.

Feasibility Analysis:

Economic, environmental, and technical feasibility of the project are analyzed, considering factors such as waste
utilization, environmental impact, and technological requirements.

This comprehensive analysis provides insights into the performance, viability, and sustainability of using different
compositions for brick manufacturing.

Copyright to IJARSCT DOI: 10.48175/568 106

www.ijarsct.co.in




(, IJARSCT ISSN (Online) 2581-9429

xx International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)
IJ ARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal
Impact Factor: 7.53 Volume 4, Issue 6, April 2024

VII. CONCLUSION

Conclusion

In conclusion, the incorporation of dry sludge into brick production emerges as a cost-effective and
environmentally friendly solution. Through experimental investigation, it was found that replacing soil with dry
sludge up to 30% enhances brick properties, including reduced water absorption and improved compressive
strength, especially notable at a 20% replacement rate. This innovation not only reduces production costs but also
addresses waste disposal challenges, offering a greener alternative for construction materials while promoting
sustainability in the building industry.

Future Work

Future research in this field could focus on optimizing the proportion of sewage sludge in brick manufacturing to
further enhance its mechanical properties while ensuring environmental sustainability. Additionally, exploring the
long-term durability and performance of sewage sludge bricks under various environmental conditions would
provide valuable insights for their practical application in construction projects. Furthermore, investigating
innovative methods for large-scale production and assessing the economic feasibility of sewage sludge bricks on a
commercial scale would pave the way for their widespread adoption in the construction industry, contributing to
resource efficiency and waste management efforts.
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