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 In the gas industry, a gas composition measurement system is needed to 
determine the compounds contained in the gas as a reference for other 
utilisation. In addition, it is used to measure the energy level contained in the 
gas. Because the tool is expensive and difficult to reach, the author designed 
a gas analyser system that is used to measure gas composition in a simple way. 
The tool has 3 main processes, namely gas injection which aims to inject 
sampling gas, namely natural gas to be measured and helium gas as a mobile 
phase to carry sampling gas to the next process. The second process is heating 
which aims to break down the compounds contained in the sampling gas 
according to the compounds contained in the gas. Then the last process is 
reading the gas composition using MQ-2, MQ-5, and MQ131 sensors so that 
the result of methane compounds up to hexane are obtained in the form of 
mole percentage. This tool will be compared with the data report from PGN 
Bojonegoro to determine the accuracy of the reading of this tool. So that the 
average error result is 0.961%. 
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1. INTRODUCTION  

Natural Gas is a world energy source that tends to be clean and efficient which is used in applications 
such as transportation, electricity distribution and industry. The most important aspect in natural gas is 
monitoring and controlling the quality of the gas used. Determining gas composition is very important because 
it involves several keys to ensuring efficiency and sustainability of gas use (Pranata, 2019). The tool used to 
measure gas composition in this research is a gas analyzer. The tool can measure the gas content contained in 
the gas analyzer, including methane, ethane, propane and butane (Fauziyah & Gigih, 2020).  

This research aims to design and build a microcontroller-based gas analyzer that can be used to determine 
the composition of Natural Gas quickly and accurately. With this tool, it is hoped that it can help Natural Gas 
users to monitor the quality of the gas they use.  This research will discuss the design steps, selecting the right 
sensor, as well as the analytical methods used to determine the composition of Natural Gas gas. Apart from 
that, this research will also consider various factors that can influence the analysis results, such as temperature, 
pressure and humidity.  

The results of this research are intended as a learning method as well as the author's experimental form 
regarding the gas analyzer used which is able to detect the composition of the gas used. Thus, this research has 
significant relevance in the context of safe use of gas energy, environmental protection and sustainable 
technology development. Apart from that, the development of this tool can also make a positive contribution 
to the progress of gas measurement technology which can be applied in various other applications 

 
2. METHOD 

The block diagram of this system is based on the injection process, compound breakdown, gas 
composition detection, and recording on Blynk as interfacing. The results of the process readings are adjusted 
to the ASTM D1945 standard which regulates gas composition constants. The following is a block diagram of 
the gas analyzer process. In the block diagram below, there is a MAX6675 module used as a converter or 
transmitter which is used to change the signal sent via the thermocouple and received by the MAX6675 and 
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sent back to the ESP 32. This is needed to display the actual temperature reading results. Apart from that, 
ADS1115 is used for the MQ sensor input. 

 

 
 

Fig. 1.  Proposed gas analyzer system architecture 
 

2.1 Hardware design  
The design consists of several components that support the gas composition measurement process. The 

hardware design consists of injected LPG gas and carrier, column components, detector and recorder. The 
designs are connected using cables so that they can be initialized between one another. The following is a form 
of hardware design. 

 

 
Fig. 2.  Proposed gas analyzer system hardware configuration 

 
2.2 Software design  

Software design focuses on how the tool can receive results that have been read by the detector and then 
interface with Blynk. After the results of the compound separation process in the separation column have been 
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carried out, the composition of the lighter gas will be read first by the detector used. The detector will save the 
reading results and then send them to Blynk. 
 

 
 

Fig. 3.  HMI display of gas analyzer system using Blink 
 

3. IMPLEMENTATION SYSTEM 
The tool working system is divided into 3 systems, namely the injection system, heating and measurement 

results. In the injection system there are 2 gas streams, each of which is used to inject sampling gas and helium 
gas. The sampling gas used is natural gas while helium gas is used as a carrier gas in the injection system. To 
regulate the injection system, a timer is used to set 5 seconds for each sampling and helium injection to regulate 
the flow before it enters the heating system. For the next process, enter the heating system. This process occurs 
in a box heater which contains a thin fused silica column which is used as a compound breaking container. 
This heating process is regulated up to 70˚C using an on-off control system. 

  

 
 

Fig. 4. Hardware implementation, the blue box is the gas reactor and the white box is the electric panel. 
 

After going through the heating process, the compounds will be broken down according to the melting 
point of each compound so that the composition contained therein can be known. This can be measured through 
a reading and measurement process using an MQ sensor according to the gas being measured. The MQ sensor 
can measure the composition of each compound without being disturbed by other gases because the placement 
of the sensor is protected from gases in the atmosphere. 
 
4.      MEASUREMENT DATA 

The injection process is the main process where a sampling of natural gas will be injected into the injection 
port and will be pushed by helium carrier gas as a carrier and breaking medium during the heating process. 
After carrying out the injection process, it continues with the heating process. In this process, the sampling of 
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gas that enters and is carried by the carrier gas will be split according to the melting point of each gas until it 
is separated according to the compounds contained. This process takes 1 minute and will continue to repeat 
itself. This process must be carried out so that the gas contained in the gas sampling is more accurate and in 
accordance with the existing gas composition. 
  
 Table 1. Results of analysis of one of the natural gas samples 

 
 
 
 
 
 
 
 
 

 
Based on the values above, it is known that the largest composition contained in natural gas is methane 

gas at 88.81%. The above results are strengthened by evidence from Blynk monitoring images in accordance 
with the image below.  

 

 
 

Fig. 5. Display of analysis results on HMI 
 

 
5.      ANALYSIS 

Basically, the value of the Natural Gas composition has different results according to the natural gas 
formation process and the gas processing carried out. However, the composition of natural gas has a chain of 
compounds that have similarities, namely Methane, Ethane, Butane and Hexane. In this case, the Natural Gas 
used for sampling to determine the resulting composition was taken from PGN Bojonegoro which functions as 
kitchen stove fuel. Therefore, it is necessary to calculate the error for determine the level of accuracy of the 
tool that has been designed. So this becomes a reference for the level of success of this project design. Based 
on the data contained in PGN Bojonegoro, the following results were obtained. 

Based on the comparison results above, it is known that the reading values contain error results which are 
listed in the table above. The error value is influenced by several factors, including the sensor used being less 
accurate or sensitive, the heating process not running optimally, gas sampling that is less pure and so on. So 
the error size is in the range of 0.5% to 3% according to the reading of each existing gas composition and the 
average error obtained by reading the gas is 0.961%. 

 
 

No Composition Gas Value (%) 
1 Methana 88.81 
2 Ethana 3.81 
3 Propana 1.905 
4 Butana 0.905 
5 Pentana 0.952 
6 Heksana 0.476 
7 Nitrogenoksida 3.143 

                 Total 100 
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Based on the data above, the error results obtained by comparing the designed tool and the average 
daily gas results of PGN Bojonegoro are as follows. 

 
Table 2. Measurement results vs measurement values by PGN Bojonegoro 

 
 
4. CONCLUSION 

The conclusions from the research results on the design and construction of the gas analyzer system as 
follows: 

The results of the Gas Analyzer design are in accordance with the process to start from the gas injection 
process which consists of a carrier gas helium and Natural Gas, followed by the heating process, then enter to 
the stage of reading the results through the sensors used. Determine whether natural gas can be produced 
through the process of heating the gas sampling contained in the Box Heater. After Each compound is broken 
down and the resulting compound is a gas composition will be captured by the gas sensor detector used so that 
it can monitored on Blynk. The results of the gas analyzer readings are in accordance with the composition of 
the sampling gas namely natural gas consisting of the composition of methane, ethane, propane, butane, 
pentane, and hexane. The largest composition contained in natural gas, namely methane gas, is 88.81% 
Comparison results between data from PGN and the designed tool has an error value. The error value is 
obtained from various factors according to the explanation. The results of the error value have an average error 
value of 0.961%. 
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