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ABSTRACT: Wastewater management in the production of polyvinyl chloride (PVC) and chlorinated polyvinyl
chloride (CPVC) resins is a critical aspect of maintaining environmental sustainability and regulatory compliance. This
abstract presents an overview of an efficient wastewater treatment approach tailored for PVC and CPVC resin
production plants. The proposed method focuses on the integration of Dissolved Air Flotation (DAF) and using of
Polyacrylamide (PAM) without the need for biological treatment processes Because of the effulent have presents of
Chlroide and high Temperature so its affects microbes’ growth and by using this we can able to reduce the fouling and
flux of the membrane and its increase the durability. The utilization of DAF involves the removal of suspended solids
and colloidal particles from the wastewater stream through flotation and bottom sedimentation, resulting in improved
clarity and reduced turbidity. Concurrently, Polyacrylamide (PAM) is introduced as a coagulant aid and flocculant to
enhance the efficiency of solid-liquid separation in the DAF process for reducing the retention time. The synergistic
effect of DAF and using PAM facilitates the effective removal of contaminants, including organic matter and chemical
residues, thereby mitigating potential environmental impacts associated with wastewater discharge for reduce the
source water consumption the treated water from secondary treatment are utilized on using of Tertiary Treatment the
water has been recycled for Production unit as a DM water. By opting such as DAF and PAM, the wastewater
treatment system avoids the complexities and operational challenges often encountered with biological processes, such
as nutrient management and sludge handling. This streamlined approach not only reduces the overall footprint of the
treatment infrastructure but also enhances operational flexibility and reliability. Overall, the proposed wastewater
treatment strategy offers a comprehensive solution for PVC and CPVC resin production plants to address their
environmental obligations while optimizing process efficiency and resource utilization. Through the integration of DAF
and using of PAM, in non-biological methods, this approach demonstrates a sustainable and cost-effective means of
managing wastewater in the PVC and CPVC resin manufacturing industry.

KEYWORDS: Wastewater management, polyvinyl chloride (PVC) and chlorinated polyvinyl chloride (CPVC) resins,
Dissolved Air Flotation (DAF) and using of Polyacrylamide (PAM)

L. INTRODUCTION

The production of polyvinyl chloride (PVC) and chlorinated polyvinyl chloride (CPVC) resins is vital for various
industries, ranging from construction to automotive manufacturing. However, along with the benefits of these materials
comes the challenge of managing the wastewater generated during the production process. Effective wastewater
treatment is essential to mitigate environmental impacts and ensure compliance with regulatory standards. In recent
years, there has been a growing focus on developing efficient treatment methods tailored specifically to the needs of
PVC and CPVC resin production plants.

This introduction provides an overview of the challenges associated with wastewater treatment in the PVC and CPVC
resin manufacturing industry and introduces the concept of Utilizing Dissolved Air Flotation (DAF), Polyacrylamide
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(PAM), and non-biological methods as a promising approach to address these challenges and reduce the footprint of
plants and treating time.

PVC and CPVC resins are widely used in various applications due to their versatility, durability, and cost-effectiveness.
However, the production processes involve the use of chemicals and generate wastewater containing suspended solids,
organic compounds, and other contaminants. Improper management of this wastewater can lead to adverse
environmental impacts, including pollution of water bodies and harm to aquatic ecosystems and affect the land.

To address these challenges, wastewater treatment technologies tailored to the specific characteristics of PVC and
CPVC resin production wastewater are essential. In recent years, the integration of Dissolved Air Flotation (DAF) and
using Polyacrylamide (PAM) has emerged as a promising approach to effectively treat industrial effluents. DAF
facilitates the removal of suspended solids and colloidal particles through flotation and sedimentation, while PAM acts
as a coagulant aid and flocculant, enhancing the efficiency of solid-liquid separation processes and its faster process
because of its high in Molecular weight.

Furthermore, the adoption of non-biological treatment methods offers advantages such as operational simplicity,
reduced footprint, and lower costs compared to traditional biological treatment approaches. By focusing on DAF, PAM,
and non-biological methods, PVC and CPVC resin production plants can optimize their wastewater treatment processes,
minimize environmental impacts, and ensure compliance with regulatory requirements.

And by using of the effluent are treated by primary, secondary settling system (DAF) and the Treated water has been
treated by using of Tertiary Treatment the water has been treated as per its requirements.

In this context, this paper explores the application of DAF, PAM, and non-biological methods in wastewater treatment
for PVC and CPVC resin production plants. Through a review of existing literature and research findings, the paper
aims to provide insights into the potential benefits and challenges of implementing these technologies and to offer
recommendations for optimizing wastewater treatment practices in the industry.

II. RELATED WORK

The treatment of wastewater generated from PVC and CPVC resin production plants is a crucial aspect of
environmental management within the chemical manufacturing industry. This literature review examines existing
research and developments related to efficient wastewater treatment strategies, focusing on the integration of Dissolved
Air Flotation (DAF), Polyacrylamide (PAM), and non-biological methods [1]. Numerous studies have investigated the
application of DAF in treating industrial wastewater, emphasizing its effectiveness in removing suspended solids,
colloidal particles, and organic contaminants. For PVC and CPVC resin production plants, DAF has been identified as
a promising technology for clarifying wastewater streams and achieving compliance with discharge regulations (Xu et
al., 2018) [2]. The use of DAF is particularly advantageous due to its ability to operate efficiently in treating high-load
industrial effluents while requiring minimal space and energy consumption [3]. Complementing DAF, the addition of
Polyacrylamide (PAM) has been explored as a means to enhance solid-liquid separation and improve the performance
of flotation processes. PAM acts as a coagulant aid and flocculant, facilitating the aggregation of fine particles and
improving the efficiency of contaminant removal (Zhu et al., 2019) [4]. Studies have demonstrated the synergistic
effects of combining DAF with PAM, resulting in higher removal efficiencies for suspended solids, oils, and grease in
various industrial wastewaters. Moreover, the adoption of non-biological treatment methods aligns with the industry's
demand for cost-effective and reliable wastewater management solutions. By eliminating the complexities associated
with biological processes, such as nutrient requirements and sludge handling, non-biological methods offer operational
simplicity and flexibility (Wu et al., 2020) [5]. This approach not only reduces capital and operational costs but also
minimizes the environmental footprint of wastewater treatment facilities [6]. Dissolved air flotation (DAF) is a
separation process based on the generation of microbubbles (Santana et al., 2012) and can be used as an alternative for
the wastewater treatment for water reuse in apatite flotation. DAF is based on the variation of the air solubility in water,
according to the pressure in the system. In this process, the water is first saturated with high-pressure air, usually
between 3 and 6 atm. Next, the saturated water is forced to flow through needle valves or orifices, and microbubbles
(10-100 um diameter) are produced just down-stream of the constriction (Santana et al., 2012) [7]. Performance
assessment of PAM in wastewater treatment involves measuring parameters such as turbidity reduction, settleability of
flocs, and overall treatment effectiveness (Zhu et al., 2021) [8].
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III. METHODOLOGY

Methodology for Efficient Wastewater Treatment for PVC and CPVC Resin Production Plants

I. Introduction

PVC (Polyvinyl Chloride) and CPVC (Chlorinated Polyvinyl Chloride) resin production generates wastewater
containing contaminants like suspended solids, heavy metals, and organic compounds.

Efficient treatment is crucial to minimize environmental impact and meet regulatory standards.

II. Primary Treatment

DAF (Dissolved Air Flotation): Remove suspended solids, oils, and greases using DAF units.

Add chemicals (e.g., alum, ferric chloride) to enhance flocculation.

Inject air to create micro-bubbles, which attach to particles and float to the surface for removal.

III. Non-Biological Treatment (Chemical Coagulation)

PAM (Polyacrylamide): Add PAM to remove remaining suspended solids and organic matter.

PAM enhances flocculation, allowing for easier removal of contaminants.

Optimize PAM dosage and mixing conditions for maximum efficiency.

IV. Tertiary Treatment

Filtration: Use filters (e.g., sand, cartridge) to remove remaining suspended solids and contaminants.

Activated Carbon Adsorption: Remove organic compounds, heavy metals, and residual contaminants using activated
carbon.

VI. Monitoring and Control

Regularly monitor wastewater quality, treatment efficiency, and chemical usage.

Adjust treatment parameters as needed to ensure optimal performance.

VL. EXPERIMENTAL RESULTS

pH: Measured using a pH meter or indicator strips.

Temperature: Recorded using a calibrated thermometer.

Conductivity: Measured with a conductivity meter to assess salinity or total dissolved solids.

Turbidity: Assessed using a turbidimeter to quantify suspended solids in water.

Total Suspended Solids (TSS): Determined by filtering a water sample and weighing the residue after drying.
Total Dissolved Solids (TDS): Estimated by evaporating a water sample and weighing the residue.

Table 1: Final output of DAF

PAC PAM Initial Final Initial Final Removal
Testno | Dosage | Dosage | Turbidity | Turbidity | O&G 0&G Efficiency | DAF Quality
(mg/l) (mg/1) NTU NTU (mg/l) (mg/l) %

1 5 0.5 50 12 88 21 76 GOOD

2 10 1 50 8 88 14 84 EXCELLENT
3 15 1.5 50 6 88 10 88 EXCELLENT
4 20 2 50 5 88 8 90 EXCELLENT
5 25 2.5 50 4 88 3 92 EXCELLENT
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Fig. No. 4. After DAF System

Using Polyacrylamide (PAM) in a Dissolved Air Flotation (DAF) system for PVC/CPVC plant wastewater treatment
can lead to the following results:

1. Improved removal of suspended solids: PAM can increase the removal efficiency of suspended solids, including
PVC and CPVC particles, by up to 95%.

2. Enhanced flocculation: PAM helps to form larger, more stable flocs, making it easier to remove contaminants
through flotation.

3. Increased efficiency in oil and grease removal: PAM can improve the removal of oil and grease by up to 90%.

4. Reduced sludge volume: By improving the removal efficiency of contaminants, PAM can help reduce the volume
of sludge generated.

5. Improved water clarity: The use of PAM in the DAF system can result in clearer treated water, with a turbidity
reduction of up to 90%.

Compliance with regulations: The effective removal of contaminants using PAM in the DAF system can help the

PVC/CPVC plant meet regulatory requirements for wastewater.
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IV. DISUCSSION

In conclusion, implementing efficient wastewater treatment processes is paramount for PVC and CPVC resin
production plants to meet regulatory requirements, minimize environmental impact, and ensure sustainable operations.
The utilization of Dissolved Air Flotation (DAF), Polyacrylamide (PAM) flocculation, and non-biological methods
presents a comprehensive approach to address the diverse challenges posed by wastewater generated in these industrial
facilities.

Through the application of DAF, suspended solids, residual monomers, and other contaminants can be effectively
removed from wastewater streams, enhancing treatment efficiency and water quality. PAM flocculation serves to
further enhance particle removal, optimizing the performance of treatment systems and reducing the load on
downstream processes. Additionally, non-biological methods such as chemical precipitation, adsorption, and advanced
oxidation processes offer targeted solutions to address specific pollutants and meet stringent discharge standards.

The successful implementation of these techniques requires careful consideration of process parameters, monitoring
protocols, and optimization strategies. Regular maintenance and monitoring of treatment systems are essential to ensure
consistent performance and compliance with regulatory requirements over time.

Overall, by leveraging DAF, PAM, and non-biological methods, PVC and CPVC resin production plants can achieve
efficient and sustainable wastewater treatment, contributing to environmental stewardship and responsible industrial
practices. Continued research and innovation in wastewater treatment technologies will further enhance the
effectiveness and sustainability of treatment processes, supporting the long-term viability of these industries while
safeguarding the environment and public health.
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