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Abstract—A simple, low cost and portable handheld liquid 

petroleum gas detector is reported in this paper. This battery 

powered handheld device is fitted with an MQ2 gas sensor and 

the output voltage of the sensor varies in accordance with the 

concentration of the gas in the surrounding. The sensor is 

connected to a microprocessor to display the output and 

produce an alarm when gas leakage is detected. The 

concentration of the gas present in the atmosphere is measured 

and displayed with a detection limit of 50 ppm. The sensor 

demonstrated high sensitivity towards gas leakages with the 

response and recovery times of 5 seconds and 8 seconds 

respectively.  
 

Index Terms—Gas Sensor; MQ2 Sensor; Arduino Uno; 

Liquid Petroleum Gas; Microprocessor. 

 
I. INTRODUCTION 

 

Liquefied Petroleum Gas (LPG) is made up of a mixture of 

hydrocarbon gasses such as propane and butane. Both gasses 

are highly flammable and can pose multiple dangers such as 

explosions as well as health issues if inhaled [1]–[3]. These 

gasses are odourless, therefore Ethanethiol is added as an 

odorant, so that leakages can easily be detected [4]–[6].     

Other common odorants are amyl mercaptane and 

tetrahydrothiophene which comply with the EN589 

international standard.  

LPG is commonly used in households as cooking gas. In its 

natural state, it is in a gaseous form and is pressurized and 

compressed into a liquid form for easy storage and usage. It 

is usually stored in tanks or piped into buildings. LPG is also 

rapidly gaining popularity as a low cost and clean burning 

fossil fuel for internal combustion engines such as in cars. 

Leakage of LPG can be very serious as it is highly flammable 

and if inhaled, can cause hypoxia [7], [8]. Repeated exposure 

to LPG can cause damage to the heart, lungs and kidneys. 

 LPG leaks can be detected by our senses, as shown in 

Figure 1, such as sight, where we can see the gas escaping out 

from a container, smell, where there is a distinct smell of gas 

as well as the sound of gas leaking where we can hear a 

‘hissing’ noise.  Any one, two or all three of these senses 

detected from the leaks is vital, especially in our daily life.  

However, this is only possible when the gas leak is located 

very near to a person or it is in a large volume of leakage.  

Small unnoticeable gas could leak into the atmosphere and 

accumulate to a dangerous amount. Gas leakage detection 

systems are essential to avoid any disasters to occur. Such 

disasters, which happened in Malaysia, have been reported 

through “The Star Online”. Posted on 5 April 2016 at 

12:44pm, 8 people were injured at the Midvalley Megamall in 

Kuala Lumpur whereas on 28 September 2011 at 12:00am, 4 

people were injured at the Empire Shopping Complex, Subang 

Jaya which resulted in a total damage up to millions of 

ringgits. Many more small scale explosions have occurred in 

homes and vehicles using LPG tanks that caused in loss of 

lives and properties. 

LPG is relatively safe when properly contained in gas 

tanks, however, when there is leakage, it is hazardous. If LPG 

escapes from the tank, it could form a dense vapor cloud 

which can become highly flammable and often explosive 

when exposed to a spark or flame. Also, the LPG gas cylinder 

vapour pressure varies with different values of temperature 

and the related chart is shown in Table 1. At higher 

temperatures, such as in Malaysia, the pressure inside the 

LPG tanks can reach extremely high levels. Even a small 

puncture or crack can lead to a large amount of gas escaping 

from a tank. 

 
Table 1 

LPG Vapour Pressure Chart [9] 

 
Temperature  (°C) Vapour Pressure (kPa) 

54 1794 

43 1358 
38 1186 

32 1027 

27 883 
16 637 

-1 356 

-18 152 
-29 74 

-43 0 

 

Several studies have been carried out on gas sensing in 

recent years. Optical fiber sensors have been deployed to 

detect gasses such as hydrogen [10]–[12]. These sensors 

demonstrate high sensitivity towards hydrogen 

concentrations, however more are suited to remote sensing 

and are fairly expensive to construct.  

 
Figure 1: Warning elements of gas leakage 
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In this research, a simple, low cost and portable gas sensor 

is proposed to detect gas leakage as well as to determine the 

concentration of the leakage as an early warning system to 

avoid disasters.  

 

II. METHODOLOGY 

 

The LPG sensor circuit is designed by using the MQ2 gas 

sensor. The sensor used in this research project was purchased 

from Bizchip Technology Center, Malaysia. The MQ2 sensor 

can be used to detect gasses such as methane, butane, propane 

and other flammable gasses. It can also be used as a smoke 

detector. The picture and internal block diagram of the MQ2 

sensor is shown in Figures 2 and 3 respectively. 

 

 
Figure 2: MQ2 Sensor 

 

 
Figure 3: MQ2 Gas sensor connection diagram 

 

The sensor works on the principle of lowering its resistance 

in the presence of these flammable gasses. When flammable 

gasses are present, the built-in heater causes these gasses to 

oxidize. This, in turn, will cause the temperature inside the 

sensor to increase. The increase in temperature will cause the 

resistance of the sensor to drop resulting in more current to 

flow through the load resistor. Therefore, this will result in a 

corresponding increase in the output voltage (Vout).   

The output of the MQ2 sensor is connected to the input A0 

of the Arduino microprocessor. The warning buzzer is 

connected to output pin 10 of the Arduino chip. The picture of 

the Arduino Uno is shown in Figure 4.  

The block diagram of the gas sensing circuit for the related 

work is shown in Figure 5. An LCD display is used to display 

the concentration of the gas which is detected by the sensor. 

The LCD display and the buzzer are both connected to the 

Arduino Uno microprocessor. 

 
 

Figure 4:  Arduino Uno 

 
 

Figure 5:  Block diagram of the LPG sensor circuit 
 

The gas concentration is displayed using parts per million. 

When the concentration of the gas exceeds 300 ppm, the 

buzzer will produce sound, warning everyone of a gas leakage. 

The gas concentration threshold can be set by adjusting the 

programming codes of the Arduino microprocessor.  

 

III. RESULTS 

 

The LPG gas sensor was tested with different 

concentrations of gas from a commercial liquefied petroleum 

gas tank. Gas flow was adjusted using a valve and flow meter. 

The output voltage of the sensor was measured by using a 

standard multimeter for calibration purposes. The Arduino 

microprocessor was programmed to display the gas 

concentration which is related to the output voltage of the 

sensor. The calibration of the gas concentration is done by 

referring to the data sheet of the MQ2 sensor. 

The LPG sensor was repeatedly exposed to different 

concentrations of LPG. The sensor was placed in an enclosed 

chamber to stabilize the volume of gas surrounding the sensor 

as well as for accurate concentration measurements. The 

sensor's performance is displayed in Table 2.  

A threshold of 250 ppm was set for LPG warning level. The 

buzzer produces an alarm when the LPG concentration in the 

surrounding exceeds 250 ppm. The LPG concentration is 

displayed on the LCD. This value is obtained from the 

Arduino microprocessor. The gas concentration is calibrated 

according to the output voltage of the MQ2 as shown in Figure 

6. 

The dynamic response of the gas sensor is shown in Figure 

7. It can be seen that the response of the sensor is very fast 

with a response time of less than 1 second which is a highly 

desirable value for a gas sensor. This is because gas escapes at 

high speed and even from a low volume of gas, it is sufficient 

to cause an explosion or fire.  
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Table 2 

LCD Display for Gas Sensor with Buzzer Status 
 

Concentration of Gas (ppm) LCD Display Buzzer 

< 100 

 

Off 

< 200 

 

Off 

< 300 

 

On 

< 400 

 

On 

> 400 

 

On 

 

 
Figure 6:  LPG concentration vs output voltage 

 

 
 

Figure 7:  Dynamic response to the gas sensor 
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IV. CONCLUSION 

 

A highly sensitive LPG gas sensor using MQ2 sensor and 

Arduino microprocessor was developed successfully. The 

sensor demonstrated high sensitivity towards LPG and was 

able to detect even low concentrations of LPG of 50 ppm in 

the atmosphere.  Repeatability and stability were also 

established by the sensor which demonstrated high response 

with a recovery time of 1 s and 3 s respectively. The sensor 

demonstrates great potential as a portable gas sensing 

platform due to having the ability to be used for multiple gas 

sensing applications. The sensor can be further integrated to 

detect smoke as well as heat, therefore making it a suitable 

device for home and office safety applications. Further 

development can be carried out by incorporating a GSM 

module to allow remote sensing applications. 
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