
Conference Title: 3rd INTERNATIONAL CONFERENCE ON “EMERGING TRENDS IN 

ACADEMIC RESEARCH ETAR-2016” 

Study Title: THE EFFECTIVENESS OF CHARCOAL POWDER SIZE IN BIOGAS 

PURIFICATION 

Author 1 : Achmad Kusairi Samlawi, Mechanical Engineering Study Program, Universitas 

Lambung Mangkurat, Jl. A. Yani Km.36 Banjarbaru, Kalimantan Selatan 70714, Telp. 0511- 

4772646, Fax 0511-4772646, e-mail: kusairisam@unlam.ac.id 

Author 2 : Afien Febrian, Mechanical Engineering Study Program, Universitas Lambung 

Mangkurat 

Author 3 : Qomariyatus Sholihah, Public Health Study Program, Universitas Lambung 

Mangkurat 

Presenter: Achmad Kusairi Samlawi 

Correspondence: Achmad Kusairi Samlawi, e-mail: kusairisam@unlam.ac.id 

 

 

 

Abstract 

 

The process of anaerobic fermentation in organic waste will produce biogas (CH4), 

carbondioxide and other compounds.Need specific treatment like purification  to use biogas 

as fuel. The purpose to purify biogas from another compounds. The aim to findout the 

effectiveness of charcoal powder size in biogas purification. It shows from the contents of 

carbondioxide. This research was taken place in Cahaya Kencana Landville, Kecamatan 

Karang Intan, Kabupaten Banjar. The sizes of charcoal are 20 mesh, 30 mesh and 40 mesh, to 

measure the contents of carbondioxide after biogas purification by using CO2 analyzer. The 

results shows that contents of carbondioxide in biogas without purification 31.544,87 ppm. 

Purification result with 20 mesh of charcoal 4.040,47 ppm, with 30 mesh 3.845,37 ppm, with 

40 mesh 1.849,85 ppm. The most effective charcoal size in this purification is 40 mesh, with 

percentage 94,13%, it compare with biogas without purification. 
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1. INTRODUCTION 

The price of fuel oil (BBM) which is sometimes up and sometimes down, a heavy burden on 

society. However, the government policy is to raise the price has been considered carefully. 

Consumer demand for fuel at the global level are increasingly causing soaring oil prices on 

the international market. Alternative energy sources have been found in a variety of research. 

One is the use of agricultural waste, animal husbandry and agriculture industry for biogas 

production. Biogas from organic materials can also be used as an alternative fuel . 

 



Things can be done by saving the use of fossil energy resources and switch to renewable 

energy resources. There are many kinds of renewable energy such as water, wind, 

geothermal, biodiesel, biogas and so forth. In this case the renewable energy source that will 

be used is biogas. Biogas can be utilized for such burning stoves for cooking and heating 

water. Further purification of biogas can be processed for use as a fuel that can be used for 

transportation, agriculture, industry and a source of electrical energy. , 

Potential use of biogas as a fuel for the engine is very good, given the amount of resources to 

produce abundant biogas and gas content produced quite a lot. To use biogas as fuel, need 

special treatment before entry to the combustion system, the goal is to minimize the content 

of other compounds contained in biogas so that the remaining compounds into methane fuel 

source 

Absorption can be done by adding a compound capable of binding the gas is not required that 

the alkali compounds, such as a solution of Ca (OH) according to the following equation: 

CO2 (g) + Ca (OH) 2 (aq) -> CaCO3 (s) + H2O (l) 

A solution of Ca (OH) 2 is called lime water and an alkaline medium strength compared with 

Na(OH). The solution reacts violently with various acids and reacts with many metals in the 

presence of water. The solution becomes cloudy when carbon dioxide is passed, because 

precipitation calcium carbonate (Keenan, 1999) 

In this study was to find out more about the effectiveness of activated charcoal powder size of 

the biogas, this study was conducted at landfill Cahaya Kencana Intan Karang Banjar 

Regency. For Martapura region, precisely at the landfill Cahaya Kencana Intan Karang 

Banjar district has been processed waste into biogas by landfill with soil (sanitary landfill). 

Gas flow through the vent pipe connected to the pipe leachate, so the gas is not trapped inside 

that could cause an explosion or fire due to methane gas is formed. The resulting gas has 

flowed into the villages around the landfill to be used as fuel gas for cooking stoves. 

 

2. EQUIPMENT, MATERIAL USED AND METHODS 

 

The tools used in this test consists of: Sieve charcoal, sieves charcoal, CO2 Analyzer and set 

Installation of biogas purification as figure 1 which is made of: PVC Pipe 3 inch PVC pipe ½ 

inch, Elbow ½ inch, Hub ½ inch, Socket drat ½ inch, nylon pipes 1 inch, Clamps 1 inch, 

nipple ½ inch threaded pipe - ¼ inch, used plastic bottle, the brand DEXTONE epoxy glue, 

glue the pipe brands ISARPLAS 

 

 

 



Figure 1. Installation Of Biogas Purification 

Part number 1 is the part that is connected to the channel biogas, Section 2 is a biogas 

purification materials and number 3 is the channel for installation of equipment Co2 Analyzer

  

This research was taken place in Cahaya Kencana Landville, Kecamatan Karang Intan, 

Kabupaten Banjar 

 

Figure 2. Cahaya Kencana Landville, Kecamatan Karang Intan, Kabupaten Banjar 

 

Biogas Purification aims to minimize the compounds that can disturb the combustion process. 

One of the largest content in addition to methane biogas is carbon dioxide. Carbon dioxide is 

non-flammable so it is often used as a fire extinguisher, if too much carbon dioxide content in 

the biogas it will disrupt the combustion process. For that biogas is purified using absorbent 

column with activated charcoal serves to absorb the levels of carbon dioxide contained in the 

biogas., This process aims to absorb carbon dioxide compounds, content of Hydrogen Sulfide 

(H2S) and the humidity so that biogas can be used for fuel. As for some of the steps taken 

before the biogas purification process using activated charcoal is charcoal that is the process 

of pulverization, sieving / charcoal filtration and purification processes. 

 

 

 

 

 

 

 

 

 



The size of the activated charcoal used to make biogas purification size of 20 mesh, 30 mesh 

and 40 mesh. 

      

(a)                                                    (b) 

 

(c) 

Figure 3. Carbon Absorbent (a) 20 mesh (b) 30 msh (c) 40 mesh 

 

Fixed variables are variables during the research process is conditioned together and assumed 

to be constant. The variables remain in this research include: Pressure biogas, velocity biogas. 

The distance sampling time of each test for 6 seconds, Ambient temperature (± 30ºC) 

The dependent variable, the variable that is the main goal of the research, the main goal of the 

study is to explain the dependent variable. By analyzing the dependent variable is expected to 

find answers to the problems to be solved in this study. Which becomes the dependent 

variable of the study is the CO2 content in the biogas, biogas purification after the chemical 

absorption method on column type absorption column manometer 

The independent variable, namely the conditions foreseen by the researchers, which in the 

research process will be effectively dependent variable. In this study, the independent 

variables are: Variation of activated charcoal size 20 mesh, and 40 mesh 30mesh 

 



 

 

3. RESULTS AND DISCUSSIONS 

 

To determine the levels of CO2 content contained in biogas without purification and 

purification, then tested with a CO2 analyzer of Lab Instrumentation Physics Faculty of 

Mathematics and Physics Study Program of the University of Lambung Mangkurat. At the 

time of data collection is done by the operator with a laptop for data recording. To use this 

measurement instruments, need to be in the first turn on about two hours to heat the tool to be 

used to measure carbon dioxide.  

To determine the effectiveness of carbon dioxide levels from the use of activated charcoal as 

biogas purification is necessary first be tested with carbon dioxide levels without purification 

after testing was then done with active carbon absorbent breakouts size 20 mesh, 30 mesh and 

40 mesh were conducted for 6 seconds. Here are the results of testing the levels of carbon 

dioxide in biogas purification and without purification 

Table 1. Test Result CO2 Analyzer 

 

 

  

 

The graph on the relationship between carbon dioxide levels, with no purification and biogas 

purification using activated charcoal powder with the break-out size of 20 mesh, 30 mesh and 

40 mesh are done for 6 seconds as follows 

Figure 2 shows the graph effectiveness of activated charcoal powder size 20 mesh, 30 mesh 

and 40 mesh grading CO2. 

 

 

Figure 2. Graph of Test Results Biogas Purification with Active Charcoal Powder 

 

No Treatment CO2 (ppm) 

1 Without Purification 31.544,87 

2 Carbon 20 mesh 4.040,47 

3 Carbon 30 mesh 3.845,75 

4 Carbon 40 mesh 1.849,85 



From the test results carbon dioxide contained in the biogas is purified by the method of 

absorber using activated charcoal powder with the break-out size of 20 mesh, 30 mesh and 40 

mesh seen that the purification of biogas through the absorber column will cause the carbon-

dioxide content was decreased compared to biogas without purification. 

 Scaling back carbon dioxide content in the biogas generated depends on the size of the 

activated charcoal as an absorbent. For the absorber column filled with activated charcoal as 

an absorbent breakouts 20 mesh, carbon dioxide content in the biogas decreases of 31544.87 

ppm to 4040.47, it decreased 87.19%. As for the absorber column filled with activated 

charcoal breakouts 30 mesh, carbon dioxide content in the biogas decreases of 31544.87 ppm 

to 3845.37, down 87.80%. And also to the absorber column filled with activated charcoal 

breakouts 40 mesh, carbon dioxide content in the biogas decreases of 31544.87 ppm to 

1849.85 ppm, it decreased 94.13%.  

From these data we can conclude that the linear relationship between the size of the break-out 

mesh activated charcoal powder with properties which reduce carbon dioxide levels, the 

greater the size of the break-mesh powder activated carbon reduction properties well that 

carbon dioxide levels in the lower biogas. This is due to the larger size of the break-out mesh 

makes the surface of the charcoal becomes wider so that the absorption of CO2 at a more 

optimum biogas 

 

4. CONCLUSION 

The following conclusion can be drawn based on the results the biogas purification using 

activated charcoal powder is obtained the best result in the break-out size of 40 mesh with the 

results of 1849.85 ppm CO2 levels or decreased 94.13% from biogas testing without 

purification. 

The linear relationship between the size of the break-out mesh activated charcoal powder 

with properties which reduce carbon dioxide levels, the greater the size of the break-mesh 

powder activated charcoal, the better reduction properties so that the levels of carbon dioxide 

in biogas is getting low. This is due to the larger size of the break-out mesh makes the surface 

of the charcoal becomes wider so that the absorption of CO2 at a more optimum biogas. 
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