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Abstract Gas leakage detection systems are crucial for ensuring safety and preventing accidents in both 

domestic and industrial environments. The effectiveness of these systems largely depend on the performance of 

the gas sensors used, which are responsible for detecting gas concentrations. This review evaluates the various 

MQ sensors employed in gas leakage detection systems, focusing on their capabilities, limitations, and 

applications. The survey shows that while MQ2 and MQ5 sensors are versatile for domestic environments, MQ4 

and MQ6 sensors are more specialized for methane and LPG detection. Also, MQ9 provides high-resolution 

detection of carbon monoxide and methane, whereas MQ135 is optimal for broader air quality monitoring. By 

analyzing these MQ series sensors, we have provided insights into their suitability for various gas detection 

needs and highlighted the potential areas for future research and development. 
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1. Introduction  

Gas leakage detection is a critical aspect of safety management in environments where hazardous gases are used 

or produced. Effective detection systems can prevent accidents, protect human health, and mitigate 

environmental impacts. Gas sensors, which play a central role in these systems, are designed to detect specific 

gases and provide real-time measurements of their concentrations. The choice of sensor technology can 

significantly impact the reliability, accuracy, and overall performance of the detection system. This article 

reviews a range of studies and innovations related to using MQ gas sensors in leakage monitoring systems. This 

will be followed by providing an overview of the different MQ sensors used, discussing their capabilities and 

limitations, and exploring their applications in various detection systems. 

 

2. Review of Research Works 

This section presents in a tabular form, various gas leakage monitoring systems where MQ sensors are used. In a 

summary, MQ sensors used in the development of various gas leakage monitoring systems were found to 

include MQ2, MQ4, MQ5, MQ6, MQ9, and MQ135 sensors. 

 

Table 1: Summary of Authors and MQ Sensors used in gas leakage detection systems 

Authors Gas Sensor Used 

Adamu & Suleiman (2021) MQ2 

Alshammari and Chughtai (2020) MQ5  

Anusuya et al. (2019) MQ2  

Anusha et al. (2020) MQ2  

Siddika and Hossain (2020) MQ135  

Malipatil et al. (2019) MQ6 
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Naik et al. (2016) MQ4 

Priya and Kowsalya (2021) MQ2 

Chandak et al. (2020) MQ6 

Madhivathana et al. (2020) MQ6 

Ranjithkumar et al. (2021) MQ2 

Nguyen and Nguyen (2020) MQ2 

Shiyana and Deepa (2017) MQ9 

Inamdar et al. (2021) MQ5 

Rohan et al. (2021) MQ135 

Shah et al. (2021) MQ6 

Anandhakrishnan et al. (2017) MQ2 

Rahmalisa et al. (2021) MQ6 

Srivastava and Varshini (2021) MQ4 

Sudar et al. (2021) MQ4 

Subbarayudu et al. (2019) MQ135 

Soh et al. (2019) MQ2 

Tamizharasan et al. (2019) MQ6 

Suma et al. (2019) MQ5 

Amuthan and Zin (2021) MQ5 

Khan (2020) MQ6 

Medilla et al. (2018) MQ4 

Evalina et al. (2020) MQ6 

Hassan et al. (2022) MQ135 

Palandurkar et al. (2020) MQ5 

Johare et al. (2022) MQ6 

Marin (2013) MQ2 

Kapadnis et al. (2022) MQ6 

Ahmed et al. (2023) MQ6 

Sai et al. (2023) MQ2 

Naveen et al. (2023) MQ6 

 

3. MQ Gas Sensors Overview 

Gas sensors form the cornerstone of any gas leakage detection system. These sensors work by detecting changes 

in resistance due to gas concentration in the air, which are then converted into voltage signals that can be 

processed by a microcontroller. 

MQ2 Sensor 

The MQ2 sensor consists of a SnO2 layer that reacts with target gases. When gas molecules come into contact 

with the sensor’s surface, they alter the electrical resistance of the tin oxide layer Marin (2013). The sensor 

operates based on the principle of resistive change, where the resistance of the sensor’s sensing element varies 

in response to the concentration of target gases. The sensor generates an analog voltage signal proportional to 

the gas concentration, which can be read by a microcontroller or an analog-to-digital converter (ADC). The 

MQ2 sensor is a popular gas sensor used in various applications for detecting the presence of gases like 

methane, propane, carbon monoxide, hydrogen, Alcohol and smoke (Priya and Kowsalya, 2021; 

Anandhakrishnan et al. 2017). 

MQ4 Sensor 

The MQ4 sensor uses a similar working principle as the MQ2, where the sensor’s heating element warms up the 

sensing material, leading to a change in its electrical resistance in the presence of target gases (Naik et al. 2016). 

However, it is specifically tuned for detecting methane, propane and carbon monoxide. It features a micro-heat 

system that enhances sensitivity. Its high sensitivity to methane and carbon monoxide, makes it suitable for 

detecting gas leaks in industrial settings (Srivastava and Varshini, 2021; Medilla et al. 2018). 
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MQ5 Sensor 

Like other MQ sensors discussed, MQ5 sensor operates by heating a semiconductor material, causing a change 

in resistance that corresponds to the concentration of the gases being detected. The MQ5 sensor is designed to 

detect multiple gases and smoke, making it a comprehensive option for gas leakage detection (Palandurkar et al. 

2020; Alshammari and Chughtai, 2020). It has a good sensitivity range for detecting LPG, methane, alcohol and 

CO, making it versatile for both domestic and industrial uses (Amuthan and Zin, 2021). 

MQ6 Sensor 

Similar to other MQ family, the MQ6 uses a heated sensing material to measure gas concentration based on the 

resistance change. The MQ6 sensor is known for its high sensitivity to LPG Carbon monoxide, propane and 

methane (Pooja et al., 2020; Ekah et al. 2024). It is used in applications where precise detection of these gases is 

crucial. 

MQ9 Sensor 

This sensor utilizes a micro-heat system to detect changes in resistance caused by the presence of target gases. 

The MQ9 sensor provides high sensitivity to carbon monoxide, LPG and methane, making it suitable for 

environments where these gases are present in varying concentrations (Shiyana and Deepa, 2017). 

MQ135 Sensor 

The sensor uses a tin dioxide (SnO2) sensing layer and heating element to detect gases based on resistance 

changes in the presence of target gases. The MQ135 sensor is versatile and capable of detecting a wide range of 

gases, making it suitable for comprehensive air quality monitoring. Such gases include ammonia, nitrogen 

oxides, smoke, alcohols, SO2, benzene, and CO2 (Hassan et al. 2022). 

 

4. Comparative Analysis of MQ Sensors 

The various MQ sensors offer a range of capabilities and sensitivities suited for different applications. While 

MQ2 and MQ5 are versatile for domestic environments, MQ4 and MQ6 are more specialized for methane and 

LPG detection. MQ9 provides high-resolution detection of carbon monoxide and methane, whereas MQ135 is 

optimal for broader air quality monitoring. 

 

5. Comparative Analysis of MQ Sensors 

The various MQ sensors offer a range of capabilities and sensitivities suited for different applications. While 

MQ2 and MQ5 are versatile for domestic environments, MQ4 and MQ6 are more specialized for methane and 

LPG detection. MQ9 provides high-resolution detection of carbon monoxide and methane, whereas MQ135 is 

optimal for broader air quality monitoring. 

Limitations and Challenges 

Despite their effectiveness, MQ sensors face limitations such as: 

1. Sensitivity to Environmental Factors: Sensor performance can be affected by humidity, temperature, and 

other environmental conditions. 

2. Cross-Sensitivity: Some sensors may respond to multiple gases, leading to potential false readings. 

3. Calibration Needs: Regular calibration is required to maintain accuracy over time. 

 

6. Future Directions 

Advancements in sensor technology are focused on improving accuracy, reducing cross-sensitivity, and 

enhancing durability. Emerging technologies such as nanomaterials and advanced signal processing are 

expected to address some of the current limitations and offer more reliable gas detection solutions. 

 

7. Conclusion 

Gas sensors are vital components of gas leakage detection systems, providing crucial data for preventing 

hazardous situations. The choice of sensor depends on the specific gases to be detected, the required sensitivity, 

and the environmental conditions. While traditional sensors like the MQ series offer versatile solutions, newer 

technologies and improvements continue to enhance detection capabilities and reliability. Understanding the 

strengths and limitations of various gas sensors is essential for designing effective gas leakage monitoring 

systems and ensuring safety in both domestic and industrial environments. 



Ekah UJ et al                                              Journal of Scientific and Engineering Research, 2024, 11(9):12-16 

Journal of Scientific and Engineering Research 

15 

References 

[1]. Adamu, D. and Suleiman, A. D. (2021). Design and construction of a microcontroller based liquefied 

petroleum gas (LPG) leakage detection system. EPRA International Journal of Multidisciplinary 

Research, 7(12): 134-141. 

[2]. Ahmed, S., Rahman, M. J. and Razzak, M. A. (Editors) (2023). Design and Development of an IoT-

Based LPG Gas Leakage Detector for Households and Industries. World AI IoT Congress (AIIoT) held 

at Seattle, USA from 7th - 10th June 2023, 228p. 

[3]. Alshammari, B. F. and Chughtai, M. T. (2020). IoT gas leakage detector and warning generator. 

Engineering, Technology & Applied Science Research, 10(4): 6142-6146. 

[4]. Amuthan, S. and Zin, M. S. I. M. (2021). Analysis of IoT based smart gas leakage detector and 

notification system. Proceedings of Innovation and Technology Competition, 1: 201-202. 

[5]. Anandhakrishnan, S., Nair, D., Rakesh, K., Sampath, K. and Nair, G. S. (2017). IOT based smart gas 

monitoring system. IOSR Journal of Electrical and Electronics Engineering, 3: 82-87. 

[6]. Anusha, M., Nagesh, V., Sai, B. V., Srikanth, K. and Nanda, R. (2020). IoT based LPG leakage 

detection and booking system with customer SMS alerts. International Journal for Modern Trends in 

Science and Technology, 6(1): 1-5. 

[7]. Anusuya, A., Kanimozhi, S., Rathna, S. and Sindhuja, S. (2019). Gas leakage detection and automatic 

gas booking alert system using IoT. International Journal of Engineering Research & Technology, 7(6): 

1-4. 

[8]. Chandak, L., Kolhe, A., Shirke, S., Kurumbanshi, S. and Patil, S. (2020). IOT based LPG cylinder 

monitoring system. International Journal of Innovative Research in Electronics and Communications, 

7(2): 1-7. 

[9]. Ekah, U. J., Ozuomba, S., Ekott, E., Njok, A. O., Adeniran, A. O., Emeruwa, C. and Oduobuk, E. J. 

(2024). Design and Development of an IoT-Based Leakage Detection System for Kitchens. Archives of 

Current Research International, 24(8), 1-13. 

[10]. Evalina, N., Azis, A. and Zulfikar. (2020). The use of MQ6 and microcontroller of atmega 2360 as a 

leaks detection device of liquid petroleum gas (LPG). Budapest International Research in Exact 

Sciences, 2(3): 389-393. 

[11]. Hassan, C.A.U., Iqbal, J., Khan, M.S., Hussain, S., Akhunzada, A., Ali, M., Gani, A., Uddin, M. and 

Ullah, S.S. (2022). Design and implementation of real-time kitchen monitoring and automation system 

based on internet of things. Energies, 15(18): 1-16. 

[12]. Inamdar, S. A., Pratiksha, W., Smita, W., Nikita, H. and Sonali, W. (2021). Arduino based gas leakage 

detection system using IoT. International Journal of Innovative Research in Technology, 8(1): 1321-

1325. 

[13]. Johare, K. P., Wagh, V. G. and Shaligram, A. D. (2022). Present and future possibilities for intelligent 

kitchen with AI and IoT. IRE Journals, 6(3): 122-127. 

[14]. Kapadnis, S., Patil, S., Tatar, R., Tatar, L. and Baig, A. (2022). Smart kitchen using IoT. International 

Journal of Advance Research and Innovative Ideas in Education, 8(3): 2905-2909. 

[15]. Khan, M. M. (2020). Sensor-based gas leakage detector system. Engineering Proceedings, 2(1): 1-6. 

[16]. Madhivathana, S., Malathy, J. and Vasudevan, N. (2020). Gas level detection and automatic booking 

using IoT. International Journal of Advance Research and Innovative Ideas in Education, 6(2): 550-

553. 

[17]. Malipatil, S., Shilpa, B. and Jayasudha, R. LPG gas measurement & detection using GPS. International 

Journal of Innovative Technology and Exploring Engineering, 8(9): 1990-1992. 

[18]. Marín, R. B. (2013). Smart kitchen for Ambient Assisted Living. PhD Thesis, Universidad de 

Zaragoza, Spain, 185p. 

[19]. Medilla, K., Firdaus, Andik, Y. and Syakban, K. (2018). Early detection of LPG gas leakage based 

wireless sensor networking. MATEC Web of Conferences, 154: 1-4. 

[20]. Naik, R. N., Reddy, P. S. N., Kishore, S. N. and Reddy, K. T. K. (2016). Arduino based LPG gas 

monitoring & automatic cylinder booking with alert system. IOSR Journal of Electronics and 

Communication Engineering, 11(4): 6-12. 



Ekah UJ et al                                              Journal of Scientific and Engineering Research, 2024, 11(9):12-16 

Journal of Scientific and Engineering Research 

16 

[21]. Naveen, P., Teja, K. R., Reddy, K. S., Sam, S. M., Kumar, M. D. and Saravanan, M. (Editors) (2023). 

ATMEGA 328-Based Gas Leakage Monitoring and Alerting IoT System with SMS Notification. 9th 

International Conference on Advanced Computing and Communication Systems (ICACCS) held at 

Coimbatore, India from 17th – 18th March 2023, 1336p. 

[22]. Nguyen, B. T. and Nguyen, A. V. (2020). IoT application for gas leakages monitoring. International 

Research Journal of Advanced Engineering and Science, 5(4): 51-53. 

[23]. Palandurkar, V. R., Mascarenhas, S. J., Nadaf, N. D. and Kunwar, R. A. (2020). Smart kitchen system 

using IoT. International Journal of Engineering Applied Sciences and Technology, 4(11): 378-383. 

[24]. Pooja. B. M., Sandhya. S. M., Chethan. K. E., Siriparpu, A. and Nagaraj, M. S. (2020). GSM based gas 

leakage detection system. International Journal of Engineering Science and Computing, 10(6): 26130-

26132. 

[25]. Priya, R. V. and Kowsalya, G. (2021). Detecting LPG leakage and automatic turn off using Arduino 

connected with PIR sensor. Journal of Physics: Conference Series, 1717: 1-4. 

[26]. Rahmalisa, U., Febriani, A. and Irawan, Y. (2021). Detector leakage gas LPG based on telegram 

notification using wemos D1 and MQ-6 sensor. Journal of Robotics and Control, 2(4): 287-291. 

[27]. Ranjithkumar, K., Preethi, M., K., Sathyadharani, K. and Parveen, J. S. (2021). Detection of LPG gas 

leakage and IoT based auto booking system. International Research Journal on Advance Science Hub, 

3(7): 7-11. 

[28]. Rohan, K. H., Navanika, R., Pranamya, M., Sachit G. and Badari N. K. (2021). IOT based smart gas 

leakage detection & alerting system. Journal of Research Proceedings, 1(2): 1-10. 

[29]. Sai, G. N., Sai, K. P., Ajay, K. and Nuthakki, P. (Editors) (2023). Smart LPG Gas Leakage Detection 

and Monitoring System. 5th International Conference on Smart Systems and Inventive Technology 

(ICSSIT) held at Tirunelveli, India from 23rd – 25th January 2023, 576p. 

[30]. Shah, S., Parashar, A., Rai, C. and Pokhariyal, S. (Editors) (2021). IOT Based Smart Gas Leakage 

Detection and Alert System. 4th International Conference on Advances in Science & Technology 

(ICAST2021) held at Rochester, USA on 15th June 2021, 4p. 

[31]. Shiyana, A. and Deepa, R. (2017).  SMS based gas leakage monitoring in residential and industrial 

area. International Research Journal of Engineering and Technology, 4(10): 1025-1027. 

[32]. Siddika, A. and Hossain, I. (2018). LPG gas leakage monitoring and alert system using arduino. 

International Journal of Science and Research, 9(1): 1734-1737. 

[33]. Soh, Z. H. C., Abdullah, S. A. C., Shafie, M. A. and Ibrahim, M. N. (2019). Home and industrial safety 

IoT on LPG gas leakage detection and alert system. International Journal of Advances Soft Computing 

and its Applications, 11(1): 132-145. 

[34]. Srivastava, D. and Varshini, A. (2021). LPG gas monitoring and cylinder booking alert system. 

International Journal of Progressive Research in Science and Engineering, 2(5): 12-17. 

[35]. Subbarayudu, P., Latha, B. A., Sree, D. B., Raj, S. P. and Tejesh, H. (2019). Automatic gas leak 

detection and prevention using arduino and GSM module. Journal of Emerging Technologies and 

Innovative Research, 6(3): 45-49. 

[36]. Sudar, K. M., Lokesh, D. L., sihmareddy, V. S., Chowdary, Y. C., Kumar, C. H., Nagaraj, P. and 

Chinnasamy, P. (Editors) (2021). Gas Level Detection and Automatic Booking Notification using IOT. 

International Conference on Computer Communication and Informatics (ICCCI) held at Coimbatore, 

India from 27th -29th January 2021, 4p. 

[37]. Suma, V., Ramya, R. S. and Akshay, K. A. (Editors) (2019). Gas Leakage Detection Based on IOT. 3rd 

International conference on Electronics, Communication and Aerospace Technology (ICECA) held at 

Coimbatore, India from 12th -14th June 2019, 1315p.  

[38]. Tamizharasan, V., Ravichandran, T., Sowndariya, M., Sandeep, R. and Saravanavel, K. (Editors) 

(2019). Gas Level Detection and Automatic Booking using IoT. 5th International Conference on 

Advanced Computing & Communication Systems (ICACCS) held at Coimbatore, India from 15th -

16th March 2019, 925p. 


