
 

11 V May 2023

https://doi.org/10.22214/ijraset.2023.51784



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 11 Issue V May 2023- Available at www.ijraset.com 
     

 
1421 ©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 

 

Alerting and Detection of Toxic Gases in Sewage 
using IOT 

 
Kamalie V1, Kavya C2, Keerthana G3, Keerthana Sri KS4, Shanmugapriya S5                     

1, 2, 3, 4UG Scholar,  5Assistant Professor, Department of Computer Science and Engineering, Avinashilingam Institute for Home 
Science and Higher Education for Women, School of Engineering, Coimbatore – Tamil Nadu 

 
Abstract: Even in the modern times, physical labor is still used to clean sewage systems. As a result of a higher concentration of 
hazardous gasses in the manhole, human fatalities in the sewer have been noted. Poisonous gases such as methane, carbon 
monoxide, nitrogen dioxide, and others can cause severe injury to human organs and even cause death. Predetermination of 
these gases is therefore crucial. The majority of metropolises installed an underground drainage system to maintain city hygienic 
standards, public health, and city defense. They risk contaminating smooth water with drainage water and spreading volatile 
illnesses if they fail to maintain the drainage infrastructure. Cleaning the drainage device is therefore crucial.  In this project, 
the proposed system identifies whether a person is working inside the drainage manhole using a PIR sensor, as well as a system 
to detect toxic chemicals and gases using a gas sensor with an Arduino Uno microcontroller and toxic gas presence inside the 
drainage manhole, then immediately update the status to an IoT web server using Wi-Fi module. Additionally, the LCD display 
shows the status of the GAS level, and a buzzer will sound when the toxic presence is present. 
Keywords: Gas sensors, Internet of Things (IOT), Sewage, LCD, Microcontroller (Arduino IDE). 
 

I.      INTRODUCTION 
Drainage structures are very essential in massive cities where tens of millions of humans live, seeing that they're recognized as the 
foundation of land dryness due to extra and unused water. To preserve its suited functioning, drainage stipulations want to be 
monitored.  
As normal materials, modern effluents, and sewage being counted decay, they produce unmistakable compound blends. Sewer gases 
may furthermore comprise of hydrogen sulfide, alkali, methane, esters, carbon monoxide, sulfur dioxide, and nitrogen oxides. 
 
A. IoT 
The Web of Things is interfacing any contraption to the Web and other associated gadgets (as long as it has an on/off switch). The 
Web of Things (IoT) is an immense organization of interconnected gadgets and individuals, all of which assemble and trade data 
about their surroundings and how they are used. 

 
Fig 1:  IOT Workflow 

 
Web of Things (IoT) is a local area of substantial items or individuals alluded to as "things" that are installed with programming, 
hardware, organization, and sensors that supports these items to procure what's more, substitute information. The reason for IoT is to 
protract to net network from popular units like PC, portable, pill to unbelievably stupid contraptions like a toaster oven. 
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IoT makes totally the entire part "savvy," through further developing components of our reality with the power of data assortment, 
artificial intelligence calculations, and organizations. 
 
B. IoT in Drainage System 
The gases from sewers can additionally reason extreme fires or explosions in addition to the regular disturbances like odors and 
fitness effects. In addition to hydrogen sulfide and ammonia, this fuel carries countless different particularly poisonous components. 
Hydrogen sulfide induces nausea, headaches, dizziness, drowsiness, and drowsiness when uncovered to small quantities of it. 
Hydrogen sulfide may additionally reason human beings to lose their experience of odor at excessive concentrations. Sewer gasoline 
might also be deadly to people at excessive concentrations of methane. Today's drainage machine is not computerized, so it is hard 
to decide if a blockage is taking place at a unique location. Workers might also have to enter the manhole to function duties such as 
cleaning, repairs, inspections, etc. Sometimes, due to the waste these drainage traces can produce a number of gases like methane 
(CH4), carbon monoxide (CO), which are detrimental and can cause serious fitness issues when inhaled by way of people in 
brilliant quantities, and these issues are commonly confronted through drainage workers. Methane reduces the capability of the air 
to raise oxygen and reasons human beings to suffocate. If a character is uncovered to terribly low oxygen concentrations, the person 
will experience headaches, dizziness, nausea, and eventually, deafness. Death will take place at once as soon as a man or woman has 
been uncovered to such low oxygen concentrations. The most important cause of this proposed model is to enhance a system which 
detects the poisonous gases such asH2,LPG,CH4,CO,Alcohol,Smoke or Propane and Butane Concentration and notifies the 
awareness stage of the gases through a message. 
 

II.      RELATED WORK 
In their study " IoT Device for Sewage Gas Monitoring and Alert System," N. Asthana et al., inroduces a new and novel discipline 
that utilizes the shrewd choices to screen poisonous sewage gases and deals with a machine of stay sewage stage discovery and 
checking. Whenever a definite edge is crossed, an alarm is dispatched to the onlooker, who is examining the requirements from a 
distant area. The record is then sent close by with particular fuel ppm values demonstrating whether it is safeguarded for the 
representative to smooth or work in that environmental elements or no Different kinds of sensors are used to screen boundaries 
existing in sewage like gas, temperature and so on. At the point when the edge cost is lesser than the detected qualities, this machine 
markers the sewage laborer/cleaner by utilizing sending SMS and name markers through reviewing groupings of exceptional 
harmful gases and charting out their ramifications for continuous checking subsequently aiding security from dangerous infirmities 
and thus fills a social need too. In the proposed framework, design values for sensors have been recorded and plotted on the 
ThingSpeak assessment device. Carbon monoxide and methane sensors diagrammed values up-to 2.3 and 60 ppm separately, and 
this penetrated limit and GSM module used to be used for sending caution to cell assortment took care of in the code.t.  [3] 
The purpose of Isha Gupta et al., paper “Design and Development of Industrial Pollution Control System using LabVIEW” is to 
study and explain how the systems for reducing pollution have many industrial uses. In particular, the paper industry, chemical 
industry, water treatment industry, sugar manufacturing business, and grain mills have shown interest in the regulation of the factors 
that lead to pollution in the industrial and natural environment pattern. The major goal of the project is to create an effective remote 
system to regulate the pollution-causing variables and to reduce their impact without harming the environment. 
The suggested approach involves creating a system model to read, monitor, and regulate pollution parameters and to alert pollution 
control authorities when any of these parameters exceeds industry requirements. 
In this suggested technique, GSM and Lab VIEW are introduced, which will automatically monitor and regulate when pollution is 
damaging the industrial environment. This is an effort to monitor and conduct routine inspections using the Global System for 
Mobile Communications. The topic of pollution monitoring and management is quite broad. A sophisticated GSM system with 
LabVIEW is employed to solve these issues. [4] "IoT based Sewage Monitoring System," by  Kanksha et al. considers the to 
measure and assess the ongoing degrees of perilous gases. to safeguard the prosperity of the representatives doing such requesting 
work. The objective of this venture is to foster an IOT framework that can gauge gas combinations, mugginess, temperature, and 
levels while all the while observing continuous powerful changes in the previously mentioned factors. Assuming levels ascend past 
the edge, it will send an alert to approved staff who are working somewhat on their connected cell phones. [5] 
“Potential priority pollutants in sewage sludge," by Anna Ledin et al. discusses literature evaluations that have confirmed that 541 
XOCs likely ought to be current in sewage ooze because of their presence in for example improvement materials, drugs, non-public 
consideration stock and so on 192 mixtures have been evaluated in sewage slop, which point out that, however numerous XOCs 
have been estimated in slime, there are without a doubt a huge scope of mixtures that poor person been dissected for yet.  
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In a risk distinguishing proof of the measured mixtures the utilization of their intrinsic homes and natural fate it used to be 
demonstrated that 99 XOCs might need to be classified as being perilous as to the solid segment and 23 not set in stone to be 
priority contamination in the resulting danger evaluation. The end picked priority contamination can go about as advance notice 
signs while evaluating slime quality. They have been conversely, with European regulations and referenced in respect for bringing 
up the need for relief like replacement. [6] 
 

III.      METHODOLOGY 
The major objective is to develop a method for accurately detecting hazardous gasses in sewage disposal systems. The system works 
with tracking environmental elements such as H2, LPG, CH4, CO, Liquor, Smoke or Propane and Butane Concentration gasses 
using sensors and sends that information to a cloudserver. The improved data from the enforced system is available on the internet. 
The model has five phases: 
1) Defining Architecture 
2) Compiling the Model 
3) Running the Sensors 
4) Observing and Collecting Data 
5) Evaluating the Result 
This model enables the system to achieve higher accuracy levels. 
ALGORITHM: 
a) Step 1: Sensor Selection 
b) Step 2: Interface Sensor with Arduino 
c) Step 3: Processing the Data 
d) Step 4: Predicting the outcome of the test 
e) Step 5: Visualizing the results 
f) Step 6: Verify the result's accuracy. 

 
IV.      SYSTEM MODEL 

IoT is an organization of physical items that interface with and communicate with computers, including items like smart phones, 
automobiles, household appliances, and more. It is a cutting-edge automation and analytics system that deals with electronic, cloud 
messaging, networking, and artificial intelligence. 
IoT is used by this gas detecting system to find the leak and notify the user. 
The monitoring of dangerous gases is necessary so that any rise in their concentration may be detected and appropriate safety 
measures can be applied. 
The proposed system has the following  modules: 
Module 1  : Interfacing the gas sensors (MQ2,MQ6) to the micro controller. 
Module 2  : Displaying the gas values in LCD display 
Module 3 : Collecting and sending the gas values to Think speak website 
Module 4 : Detection of movement using PIR sensor and alarm of Buzzer 
Module 5 : GSM module interfacing with Arduino for sending alert message to nearby healthcare centers 

 
Fig 2 :  Workflow 
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A. Working 
As a stage to help sanitation laborers who put their lives in extreme danger to guarantee decreased wellbeing gambles attributable to 
harmful contaminations, effluents encompassing the IoT framework and organization that identifies noxious gases have been laid 
out. 
The system was designed as a consequence of monitoring the harmful gases in the sewage system for the sanitation workers' safety. 
Using the Web of Things and the latest data innovation headways, gas spills are effectively perceptible. As the essential 
microcontroller, an Arduino Uno R3 board is used and coupled to sensors. like a gas sensor that can continually follow the proper 
natural circumstances thus, this gadget might be used as a multi-gas recognition instrument, and it likewise answers rapidly. 
Assuming how much the gases ascends over the typical level, an alarm is promptly created and communicated by means of a web 
explicit recipient segment. Information gathered by the sensor is kept online where it very well might be handled further and broke 
down to improve security necessities. This concept can be improved in the future to offer a cleaner environment and a better quality 
of life for those who live nearby. 

 
 
B. Block Diagram 
The model is built using the following: 
1) Arduino UNO, 
2) MQ-2 and MQ-6 Sensors, 
3) ESP8266 NODE MCU, 
4) LCD. 

 
Fig 4 :  Working of the System Model 
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C. Hardware Module 
To track the harmful gases contained in sewage, this suggested system uses an Arduino UNO and a Gas Sensor. 
A group of sensor nodes were deployed as part of the planned system, and each sensor node had sensors to detect harmful 
substances. The main hardware elements in this research are a microcontroller and a range of sensors. Real-time data on hazardous 
levels are collected by the hardware components. Using a Wi-Fi module, the gathered values are sent to a cloud server. 
 
1) Arduino UNO 
The ATmega328P microchip is the underpinning of the Arduino UNO. Contrasted with different sheets, such the Arduino Uber 
board, and so on, it is easy to utilize. The block is made of safeguards, different circuits, and advanced and simple 
Information/Result (I/O) pins. 

The Arduino UNO has 14 computerized pins, a USB port, a power jack, and an ICSP (In-Circuit Sequential Programming) header 
notwithstanding 6 simple pin inputs. The programming language utilized is called IDE, or incorporated improvement climate. It is 
viable with disconnected and web stages. 
 
2) Wi-Fi module ESP8266 
A SOC chip called an ESP8266 Wi-Fi module is generally used for the making of end-point Web of Things (IoT) applications. It is 
known as an independent remote handset and is generally reasonable. It is used to make it feasible for different inserted framework 
applications to interface with the web. 
The RF balun, power modules, RF transmitter and recipient, simple transmitter and collector, enhancers, channels, computerized 
baseband, power modules, outside hardware, and other fundamental parts are firmly integrated into the ESP8266 Wi-Fi module. 

 
3) Gas Sensor - MQ-2 and MQ-6 
A gadget that recognizes the presence or centralization of gases in the climate is known as a gas sensor. The sensor changes the 
obstruction of the material inside the sensor to produce a relating potential contrast in view of the gas fixation, which might be 
identified as result voltage. 
The MQ-6 gas sensor's touchy part is SnO2, which has a decreased conductivity in clean air. The conductivity of the sensor 
increments as the centralization of the objective ignitable gas rises. Through a direct circuit, clients might decipher an adjustment of 
conductivity to the comparing yield sign of gas focus. This is equipped for recognizing different combustible gases, yet is 
especially delicate to propane. It is a sort of cheap sensor reasonable for various applications. 
For recognizing gas releases, the Woods - Gas Sensor (MQ2) module is useful (home and industry). Hydrogen gas, Condensed 
petrol gas, methane, carbon monoxide or smoke may be generally identified utilizing this gadget. Estimations might be made as 
fast as possible in view of its high responsiveness and speedy response time. Potentiometers can be utilized to change the sensor's 
awareness. 
 

4) Liquid Crystal Display (LCD) 
The parameters and fault state are shown using dot matrix LCD modules. 16 characters are shown on 2 lines. It features a controller 
that connects the LCD display and data. Materials used in (LCDs) combine the qualities of crystals and fluid. 

 
D. Software Module 
1) Arduino IDE 
It is an open-source software that functions as a text editor with a variety of capabilities. It is used to write code, compile that code 
to look for mistakes, then upload that code to the Arduino. 
At the point when the sensors are first turned on, their unsafe readings are assessed by the microcontroller and when they 
outperform a strange worth, a caution (a ringer or alarm) sounds, cautioning the sanitation laborers. 
 

V.      CONCLUSIONS 
In conclusion, this study addresses the problem of poisonous gases in drainage systems being lethal to humans. Drainage systems 
allow the toxic fumes to escape, endangering human life. The deplorable condition of affairs is still present in our state. Toxic gas 
levels are obtained using a variety of sensors, and the data are shown on an LCD screen.  
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This is crucial in determining the amount of harmful gases present. To save the data in the cloud, this hardware system interfaces 
with the Wi-Fi module (Thingspeak). The Arduino UNO is interfaced with the Gas Sensor MQ-2 and MQ-6 to recognize the 
degrees of hurtful gas in the sewage framework. 
The gas levels are assessed and recognized involving the implanted C programming language in the Arduino IDE programming 
software. The LCD board displays the analyzed values. Following the collection, analysis, and processing of all the data, it is 
uploaded on the webpage. This will be quite helpful in preventing any risk brought on by gas leakage and important as a safety 
precaution to avoid gas leaks that might have negative effects. 
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