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ABSTRACT: In order to reduce wastewater pollution to levels that the environment can handle, wastewater treatment is 
thought to be the most crucial step in the process. Industrial wastes pose a greater challenge to the treatment process at 
many wastewater treatment plants than any other single issue that plant operators must handle. These plants may not be 
designed to handle these types of wastes and the accelerated deterioration of sewage treatment plant structures. In this 
paper, we propose a new IIoT cloud-based model for real-time wastewater monitoring and controlling. The proposed 
system monitors the power of hydrogen (pH) and temperature parameters from wastewater inlet which will be treated in 
Wastewater treatment plant and avoid impermissible industrial wastewater which the plant cannot deal with. The system 
collects and uploads real-time sensor Experimental work demonstrates the effectiveness of the proposed system 
compared to related work. The system sends sensor readings to the cloud via an IIoT Wi-Fi Module. It also reports 
observed or identified unexpected industrial wastewater inlets via SMS notifications and alarms and controls the gates' 
valves. This is necessary to change the water's path to the industrial wastewater treatment plant that can treat this type of 
wastes. 
 
KEYWORDS: Internet of things (IoT), Industrial Internet of things (IIoT), industrial wastewater, sensors, Cloud- based 
IoT . 

I.INTRODUCTION 
 

Globally, the relevance of monitoring wastewater quality is rising as a better understanding of both treated 
and untreated effluent is needed for better operation of treatment plants. For instance, it has been calculated that real-
time process management by online monitoring might save up to 40% of the energy, which accounts for the majority 
of the cost, required for continuous aeration-based wastewater treatment Nonetheless, there are a number of 
shortcomings with the current wastewater quality monitoring systems that affect treatment plant control and 
optimization Apart from the issues related to sampling and sample storage, the existing standard analytical 
procedures are not suitable for implementing real-time monitoring and process management. It is now necessary to 
replace the water supply and sewerage infrastructure that was constructed in Japan during the country's rapid 
economic expansion. Therefore, work on these upgrades must be done in a way that preserves a secure and safe 
water environment. As a result of Japan's shrinking population, the job must be done quickly with a small crew and 
extremely tight budget. In light of these developments, work on monitoring and control systems goes beyond routine 
facility upkeep and operation. It also involves effectively utilizing operational technology (OT) data collected by 
these systems to address issues with the water supply and sewage infrastructure and to support the sustainability of the 
aquatic environment.Pollution from industry may take numerous forms. It lowers the quality of soil globally, 
contaminates several sources of drinking water, and releases undesired pollutants into the atmosphere. Ineffective 
garbage disposal is frequently the direct source of contamination in the soil and water .Long-term contact with 
contaminated water and air can lead to persistent health issues, intensifying the seriousness of the industrial pollution 
situation. Additionally, it causes various respiratory illnesses by lowering the quality of the air in the surrounding 
areas.Industrial pollution has wide-ranging repercussions that will likely continue to impact the ecosystem for a very 
long time. Large volumes of water are needed for the majority of industry to function. Through a sequence of 
procedures, heavy metals are exposed to the water.radioactive waste, hazardous chemicals, and even organic muck. 
These are either thrown into rivers or the open ocean. Because of this, a large number of our water sources contain 
significant levels of industrial waste, which has a negative effect on the health of our ecosystem. Next, the same 
water is utilised by farms for irrigation purposes, which has an impact on the food produced's quality. Pollutants 
included in industrial waste water can cause physical and chemical changes to the environment, including changes in 
color, biological condition, and quality, when they are released into rivers. amount of the biotic floral resources that 
humans possess. This is causing the expense of pollution management to rise quickly. The organic elements in 
untreated waste water can decompose if they are let to collect. result in the creation of the foul- smelling gases in 
significant amounts. Numerous dangerous or disease-causing microorganisms that reside in the human digestive tract 
or may be present in some industrial waste are often present in untreated waste water. Toxic materials released by 
businesses can also be found in waste water. The idea behind the suggested system was to use temperature, 
turbidity, pH, and salinity readings in water to create a simple and affordable real-time monitoring system. 
II.LITERATURE SURVEY 

Numerous research publications have addressed the use of IoT and IIoT in environmental remote monitoring 
and control, particularly in water and wastewater quality systems. Following examination of a few of them, the 
subsequent instances highlight additional IoT and IoT middleware options that are now available for regulating and 
remotely monitoring the quality of water and wastewater. A real-time, low-cost IoT- based water level monitoring 
system was demonstrated in [2]. On a custom cloud server, the water data gathered from ultrasonic sensors was 
kept. The results of the water measurements are shown on a web-based remote dashboard. The alert system included 
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in the system was equipped with a buzzer alarm and a Twitter handle. The current system tracks the water tank's 
level and notifies customers without automatically managing the Numerous research publications have addressed the 
use of IoT and IoT in environmental remote monitoring and control, particularly in water and wastewater quality 
systems. Following an examination of a few of them, the subsequent instances highlight additional IoT and IoT 
middleware options that are now available for regulating and remotely monitoring the quality of water and 
wastewater. A real-time, low-cost IoT- based water level monitoring system was demonstrated in [3]. On a 
custom cloud server, the water data gathered from ultrasonic sensors was kept. The results of the water 
measurements are shown on a web-based remote dashboard. The alert system included in the system was equipped 
with a buzzer alarm and a Twitter handle. The current system tracks the water tank's level and notifies customers 
without automatically managing the Numerous research publications have addressed the use of IoT and IoT in 
environmental remote monitoring and control, particularly in water and wastewater quality systems. Following 
examination of a few of them, the subsequent instances highlight additional IoT and IoT middleware options that are 
now available for regulating and remotely monitoring the quality of water and wastewater. A real-time, low-cost 
IoT- based water level monitoring system was demonstrated in [2]. On a custom cloud server, the water data 
gathered from ultrasonic sensors was kept. The results of the water measurements are shown on a web-based remote 
dashboard. The alert system included in the system was equipped with a buzzer alarm and a Twitter handle. The 
current system tracks the water tank's level and notifies customers without automatically managing the Numerous 
research publications have addressed the use of IoT and IoT in environmental remote monitoring and control, 
particularly in water and wastewater quality systems. Following an examination of a few of them, the subsequent 
instances highlight additional IoT and IoT middleware options that are now available for regulating and remotely 
monitoring the quality of water and wastewater. A real-time, low-cost IoT- based water level monitoring system was 
demonstrated in [3]. On a custom cloud server, the water data gathered from ultrasonic sensors was kept. The 
results of the water measurements are shown on a web-based remote dashboard. The alert system included in the 
system was equipped with a buzzer alarm and a Twitter handle. The current system tracks the water tank's level and 
notifies customers without automatically managing the Numerous research publications have addressed the use of IoT 
and IoT in environmental remote monitoring and control, particularly in water and wastewater quality systems. 
Following an examination of a few of them, the subsequent instances highlight additional IoT and IoT middleware 
options that are now available for regulating and remotely monitoring the quality of water and wastewater. A real-
time, low-cost IoT- based water level monitoring system was demonstrated in [4]. On a custom cloud server, the 
water data gathered from ultrasonic sensors was kept. The results of the water measurements are shown on a web-
based remote dashboard. The alert system included in the system was equipped with a buzzer alarm and a Twitter 
handle. The current system tracks the water tank's level and notifies customers without automatically managing the 
water level. 
III.EXISTING SYSTEM 
 
           In order to characteristics the water quality, traditional methods of water quality entail manually collecting 
water samples at various places and then subjecting them to analysis techniques in a laboratory. These methods 
require more time and are no longer regarded as effective. Despite the fact that existing techniques examine the 
physical It has a number of disadvantages with chemical and biological agents: 

(a) Inadequate coverage of space and time 
(b)  It requires a lot of labor and is expensive (labor, operation, and equipment). 
(c) The inability to make vital decisions for the protection of public health due to the lack of real-time 

information on water quality. As a result, ongoing online water quality monitoring is required. 
IV.PROPOSED SYSTEM 
 

As was previously mentioned, there are a number of issues with the current system that reduce the sewage 
treatment station's effectiveness. The following has to be met by our suggested solution in order to get around these 
restrictions: Scalability the ability to add more sensors as needed at the lowest possible cost temporal. 
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Control 

                                                       
 
 
 
 
 
 
 
 

A.COLOR SENSOR 
 
                                                 Figure 1. Color sensor 

 
The ability monitor. data in real-time, monitor multiple parameters at the same station, and manage and 

monitor multiple stations simultaneously security the addition of more security options to guard against attacks data 
analysis and report preparation, which boosts system efficiency and finally the addition of a warning system with 
email, voice alarm. A light source to illuminate the material surface, a surface whose color has to be detected and 
the receivers which can measure the reflected wavelength. A white light emitter is built into colour sensors to 
illuminate the surface. Three filters measuring the wavelengths of red, green, and blue colours, respectively, have 
wavelength sensitivities of 580 nm, 540 nm, and 450nm.The material's colour is classified according on which of 
these filters are activated. Included in the sensor is a light-to-voltage converter. In response to colour, the sensor 
produces a voltage that is proportionate to the colour it has detected.Using individual Red, Blue, and Green LEDs to 
illuminate a material's surface is another method of detecting colour. Here, the light-to-voltage converter is the only 
filter present in the sensor.When the material surface is exposed to red, blue, and green light, the maximum quantity 
of light that is reflected back by it is computed to detect the colour. 
B. pH sensor 
                                                   

 
Figure 2. pH sensor 

 
Potentiometry is the basis for pH metre operation. This is the electric potential (voltage) measurement of a 

solution. Electric potential is the capacity of a solution to conduct a current. grasp pH metre applications and 
principles requires a grasp of electric potential.Two electrodes are put into the liquid to make an electrical circuit, 

Cloud 

LCD Buzzer 
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which is how a pH metre monitors electric potential. A material with a known electric potential will be present in one 
of these electrodes, referred to as the reference electrode. The solution under test will be exposed to the other 
electrode, also referred to as the sensor electrode. The difference between the reference electrode and the sensor is 
known as the electric potential. 
C.Node MCU 
                          

                                                     
Figure 3. Node MCU 

 
Based on the low-cost ESP8266 System- on-a-Chip (SoC), the NodeMCU (Node MicroController Unit) is 

an open-source software and hardware development environment. The press if Systems- designed and -produced 
ESP8266 has all of the essential components of a computer, including networking (WiFi), CPU, RAM, and even a 
contemporary operating system and SDK. This makes it a fantastic option for any form of Internet of Things (IoT) 
project. The ESP8266 is difficult to access and use as a chip, though. For the most basic functions, like turning it on 
or sending a keystroke to the chip's "computer," you have to solder wires with the proper analogue voltage to its pins. 
Additionally, you must programme it in low-level machine instructions that the chip can understand.Using the 
ESP8266 as an embedded controller chip in mass- produced devices does not present a challenge at this level of 
integration. 
 
 
 
 
D.ARDUINO UNO 

    1) The Arduino IDE 
                      The cross-platform, Java-based Arduino Integrated Development Environment (IDE) is a tool for 
writing local wire projects and gauge processing that come from the IDE.Its goal is to instruct artists and other 
novices in software development about programming. It has a code editor with automated indentation, brace 
matching, syntax highlighting, and the ability to compile and publish programmes on the board with a single click. 
An Arduino programme or code is called a "sketch." Programming for Arduino can be done in C or C++. A software 
library called "Wiring," which was taken from the original Wiring project and streamlines a number of common 
input/output operations, is included with the Arduino IDE.The Arduino IDE platform is used by the suggested system 
to write the system’s programming code, then compiles and uploads the program to the NodeMcu Esp8266 module. 
E.ISUAL STUDIO 
 

Visual Studio is a helpful tool for publishing programmes as well as writing, debugging, and creating code. 
In addition to the standard editor and debugger included in most IDEs, Visual Studio has Compilers, graphical 
designers, code completion tools, and a host of other features to streamline the software development process. The 
suggested system creates reports for data analysis and uses the Visual Studio platform to create a web form for 
remote cloud-based equipment control and real-time data monitoring. 
F.IOT CLOUD 
 

The potential to optimise the utilisation of both cloud computing and the Internet of Things (IoT) exists 
when they are integrated. Due to the fact that most IoT systems consist of widely distributed, networked.With 
restricted equipment, they can store and interpret their detected data by utilising the nearly limitless cloud entity 
resources, including compute and storage capacities.By extending cloud computing's use to real-world applications, 
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IoT could enhance it. A cloud software platform is needed to put this idea into action and provide an interaction layer 
between IoT and cloud computing that addresses a variety of network communication protocols in addition to 
security and data management issues. 
 
V.RESULT 
 

 
Figure4.Hardware implementation of the system testing the developed prototype 

VI.CONCLUSION 
 

The primary goals of this research project were to develop a portable, lightweight, adaptable, affordable, and 
simply configurable industrial waste monitoring and control system. If released into wastewater treatment facilities, 
protect personnel who aren't trained to handle this kind of water, and avoid harming the equipment and treatment 
process. By confirming the water's properties and the warning messages, the system can attain feasibility and 
dependability in the monitoring process, making it more adaptable and manageable. The natural ecosystem of water 
resources is preserved by this research. The comparison analysis revealed that the suggested method performed 
better than the current system and related research. 

Hopefully, future research will incorporate more water factors such that One can analyse every water 
parameter. For such an application in consumer networks, more creativity in creating a personalised dashboard 
through the use of the mobile application would be perfect. More sensors will be added to the system to measure 
physical parameters like DO, turbidity, conductivity, residual chlorine, and wastewater flow. This will allow for the 
proposal of a full SCADA system that interfaces with IoT technology to monitor all pumping stations and treatment 
facilities in real-time. All equipment was automatically controlled depending on results, and users were notified by 
SMS when values were aberrant and what needed to be done. Furthermore, it is critical to prevent intrusions in 
wireless networks used for sensor data transfer. The system will be enhanced by machine learning, which will be a 
fantastic addition. 
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