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ABSTRACT: The world's current problems are mainly in the energy sector, the need for energy which increases 

every year along with the increase in human activities will use fuel oil. The increase in oil prices and the difficulty 

of obtaining oil will continue because of its non-renewable nature. Therefore, an alternative is needed to 

overcome all of that. Alternative energy that can be produced is briquettes with waste materials found in the 

surrounding environment, including using a mixture of cow dung waste and coconut shell charcoal which has an 

energy content above the fuel requirements, only the ignition time and boiling time are obstacles to its use. The 

method used in this study is the experimental method by making biorangan briquettes consisting of a mixture of 

cow dung charcoal and coconut shell charcoal with adhesive. The variables used are cow dung charcoal and 

coconut shell charcoal and the composition used in this study is 75%: 25%, 50%: 50%, and 25%: 75% and using 

2 types of adhesives, namely sago flour and tapioca flour. Testing includes ignition time and boiling time. he 

results of the study are the ignition time value obtained the best results from briquettes with sago adhesive at a 

percentage of 25% cow dung and 75% coconut shell charcoal with a value of 8.41 minutes with a sample weight 

of 8 grams. Furthermore, for the boiling time value, the best results were obtained from briquettes with sago 

adhesive at a percentage of 25% cow dung and 75% coconut shell charcoal with a value of 8.08 minutes with a 

sample weight of 16 grams 

Keywords: Charcoal briquettes, ignition time, boiling time 

----------------------------------------------------------------------------------------------------------------------------- ---------- 

Date of Submission: 14-06-2025                                                                            Date of acceptance: 29-06-2025 

----------------------------------------------------------------------------------------------------------------------------- ---------- 

 

I.INTRODUCTION 

 

Our country has many natural energy sources, both renewable and non-renewable energy sources. The 

world's current problems are mainly in the energy sector, the need for energy which increases every year along 

with the increase in human activity will use fuel oil. The increase in oil prices and the difficulty of oil will continue 

because of its non-renewable nature. Therefore, an alternative is needed to overcome all of that. Alternative 

energy that can be produced is briquettes with waste materials found in the surrounding environment, including 

using a mixture of cow dung and coconut shell waste. Cow dung waste is one of the unused wastes that has been 

a problem for the environment, which causes a decrease in environmental quality through area contamination and 

disrupts health [1]. From this problem, to utilize cow dung waste so that it is useful, so it is used as a mixture of 

briquette making materials. Cow dung contains chemical elements including nitrogen 0.4-1%, phosphorus 0.2-

0.5%, potassium 0.1-1.5%, water content 85-92%, and some other contents [2]. 

The community that makes the most traditional charcoal is located in West Lombok Regency, East 

Lombok, Central Lombok such as in: Pringabaya Village, East Masbagik, Poh Gading, Terros, Tanjung, Bajur 

Village, Kota Raja Kateko Suralaga by absorbing hundreds of workers. The charcoal furnace is made from used 

drums, but most of the furnaces are integrated with the ground (in-ground furnace). The length of time needed for 

the charcoal process ranges from 1 - 3 days, depending on the amount of raw materials processed [3]. 

The majority of the population or community's work is still working on rice fields, and also raising 

animals, including cattle. Cattle farming businesses in Indonesia until now still prioritize livestock productivity 

and have not considered environmental aspects or the impact of activities on the environment [4]. 

Apart from being a livestock farmer, one of the plantation/rice field products in West Lombok Regency 

is the large production of coconuts, where only the fruit flesh is used as the main product, while by-products such 

as leaves, roots, stems and coconut shells are often neglected and thrown away as waste, thus causing 

environmental pollution [5]. 
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The making of charcoal briquettes with biomass has been done by several researchers before, using 

biomass and different types of adhesives, what has never been done is the making of charcoal briquettes from 

coconut shells and cow dung using variations in the types and percentages of tapioca flour and sago flour 

adhesives [6]. Based on the background above, several researchers who have conducted research using cow dung 

and coconut shells as charcoal briquettes have not yet been maximized in the final results obtained. Therefore, 

in this study, to maximize the results obtained, the researcher conducted a study on the Effect of Variations in 

Adhesive Types and Mixture Variations on Briquettes from Cow Dung and Coconut Shell Charcoal on the 

duration of ignition and boiling time of the briquettes produced [7], with the hope of obtaining quality and perfect 

briquette charcoal results by paying attention to the characteristics of the briquettes, including the boiling time 

value, ignition duration, and other properties in order to achieve the maximum quality standards for briquette 

charcoal. 

 

II. STUDIES OF METHOD 

 

 The stages carried out in this study include literature studies, preparation of tools and materials, research 

and testing, after testing, data processing, analysis and discussion of test result data are carried out. The variables 

tested in this study include variations in the composition of a mixture of cow dung and coconut shell charcoal 

with a ratio of 75%: 25%, 50%: 50% and 25%: 75% and variations in the type of adhesive, namely sago flour and 

tapioca flour with a composition of 15% adhesive mixture. 

 

Scope of Study 

In this study, the tests carried out were the briquette ignition time test and the boiling time test. 

 

Tools used in research 

 

 The tools used in this study were an extruder machine to print briquettes, stationery for recording data, 

a stopwatch to measure time, a scale to measure weight, a measuring cup to measure the volume of water needed, 

a pan and stirrer to make briquette dough, a stove to cook briquette dough, a laptop to process data, and a camera 

for documentation. 

 

Materials used in research 

The materials used in this researc were water, sago flour, tapioca flour, cow dung charcoal and coconut shell 

charcoal obtained from farmers and coconut plantation owners. 

 

III. RESULTS AND DISCUSSION 

 

Ignition time test  

 The ignition time test aims to determine how long it takes to ignite cow dung briquettes and coconut 

shell charcoal until they ignite perfectly, the study was conducted at the Production Process Laboratory of the 

Faculty of Engineering, University of Mataram, Jl. Majapahit No. 62, Gomong, Kec. Selaparang, Mataram City, 

Nusa Tenggara Bar. 83115. The average ignition time of the test results can be seen in table 1 

 

Table 1. Average ignition time of test results 

Adhesive Variations 
Ignition Time (Minutes)   

75 %:  25 % 50 %: 50 % 25 %: 75 % 

Sago Flour  10,36 9,15 8,42 

Tapioca Flour 11,41 10,21 9,16 

 

Composition: KS : TK in % weight  

Note: KS : Cow Dung, TK : Coconut Shell  

 Based on the data in table 1, statistical calculations can be carried out with 2-way ANOVA as follows: 

 

Table 2. 2-way ANOVA test. Ignition time of cow dung briquettes and coconut shell charcoal with sago 

adhesive and tapioca adhesive. 

Source of Variation SS df MS Fcount P-value Ftablet 

Adhesive Variations  
1,35375 1 1,35375 81,79758 0,012006 18,51282 

Composition Variations 
4,4221 2 2,21105 133,5982 0,00743 19 
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Error 0,0331 2 0,01655    

Total 5,80895 5         

 

 From the Fcount and Ftable values obtained, it is known that for adhesive variations, the Fcount value 

(81.79758) > Ftable (18.5128) so it can be concluded that H0 is rejected and H1 is accepted, this means that there 

is a significant influence between the adhesive mixture on the ignition time of the briquettes, while for the 

variation of the mixture composition, the Fcount value (133.5982) > Ftable (19) so it can be concluded that H0 is 

rejected and H1 is accepted, this means that there is a significant influence between the variation of the mixture 

composition on the ignition time of the briquettes.  

 The following is a graph of the relationship between the variation of the adhesive mixture and the 

variation of the mixture composition on the magnitude of the ignition time of the briquettes: 

 

 
Figure 1. Effect of variations in adhesive mixture and briquette mixture composition on ignition time 

 

 From the figure 1 above, it can be seen that the briquettes using sago adhesive with a composition of 

25% KS: 75% TK have the shortest ignition time of 8.42 minutes and with a percentage of 75% KS: 25% TK 

have the longest ignition time of 10.36 minutes. This explains that the greater the composition of the coconut 

shell charcoal (TK) mixture used in the bioarang briquettes, the shorter the ignition time. While the briquettes 

using tapioca adhesive with a composition of 25% KS: 75% TK have the shortest ignition time of 9.16 minutes 

and with a percentage of 75% KS: 25% TK have the longest ignition time of 11.41 minutes. This explains that 

the greater the composition of the coconut shell charcoal (TK) mixture used in the bioarang briquettes, the faster 

the ignition time of the briquettes. 

 

Boiling time testing 

 

 The boiling time test aims to determine how long it takes for cow dung briquettes and coconut shell 

charcoal to heat water to boiling at a temperature of 85°C, the study was conducted at the Production Process 

Laboratory of the Faculty of Engineering, University of Mataram, Jl. Majapahit No.62, Gomong, Kec. 

Selaparang, Mataram City, NTB. 83115. The average boiling time of the test results can be seen in table 3 

 

Table 3. Average boiling time of test results 

Adhesive Variations 
Boiling Time (Minutes)  

75 % :  25 % 50 %: 50 % 25 %: 75 % 

 Sago Flour 12,2 10,4 8,08 

Tapioca Flour 13,49 11,21 9,34 

 

Composition: KS : TK in % weight  

Note: KS : Cow Dung, TK : Coconut Shell 

 Based on the data in table 3, statistical calculations can be carried out using 2-way ANOVA as 

follows: 
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Table 4. 2-way ANOVA test of boiling time of cow dung briquettes and coconut shell charcoal with sago 

adhesive and tapioca adhesive 

Source of Variation SS    df           MS Fcount P-value       Ftable 

Adhesive Variations  
1,8816 1 1,8816 52,04979 0,018676 18,51282 

Composition Variations 
17,09923 2 8,549617 236,5039 0,00421 19 

Error 0,0723 2 0,03615    

Total 19,05313 5         

 

From the Fcount and Ftable values obtained, it is known that for adhesive variations, the Fcount value (52.04979) 

> Ftable (18.5128) so it can be concluded that H0 is rejected and H1 is accepted, this means that there is a 

significant influence between the adhesive mixture on the boiling time of the briquette, while for the variation of 

the mixture composition, the Fcount value (236.5039) > Ftable (19) so it can be concluded that H0 is rejected and 

H1 is accepted, this means that there is a significant influence between the variation of the mixture composition 

on the boiling time of the briquette.  

The following is a graph of the relationship between the variation of the adhesive mixture and the variation of the 

mixture composition on the magnitude of the briquette boiling time: 

 

 
Figure 3. Effect of variations in adhesive mixture and briquette mixture composition on boiling time 

 

From figure 3 above, it can be seen that in briquettes using sago adhesive, at a composition variation of 

25% KS: 75% TK has the shortest boiling time of 8.08 minutes and with a percentage of 75% KS: 25% TK has 

the longest boiling time of 12.2 minutes. This explains that the greater the composition of the coconut shell 

charcoal (TK) mixture used in the bioarang briquettes, the faster the boiling time of the briquettes. While in 

briquettes using tapioca adhesive, at a composition variation of 25% KS: 75% TK has the longest boiling time of 

13.49 minutes. This explains that the greater the composition of the coconut shell charcoal (TK) mixture used in 

the bioarang briquettes, the faster the boiling time of the briquettes. 

 

IV. CONCLUSION 

 

 Based on the results of the study, it can be concluded that variations in the type of adhesive and variations 

in the composition of cow dung and coconut shell charcoal have a significant effect on the ignition time and 

boiling time values of biochar briquettes. In the ignition time test, it can be seen that the briquettes using sago 

adhesive with a composition of 25% KS: 75% TK have the shortest ignition time of 8.42 minutes and with a 

percentage of 75% KS: 25% TK have the longest ignition time of 10.36 minutes. While the briquettes using 

tapioca adhesive with a composition of 25% KS: 75% TK have the shortest ignition time of 9.16 minutes and 

with a percentage of 75% KS: 25% TK have the longest ignition time of 11.41 minutes. Meanwhile, in the boiling 

time test, it can be seen that in briquettes using sago adhesive, in the composition variation of 25% KS: 75% TK 

has the shortest boiling time of 8.08 minutes and with a percentage of 75% KS: 25% TK has the longest boiling 

time of 12.2 minutes. While in briquettes using tapioca adhesive, in the composition variation of 25% KS: 75% 

TK has the longest boiling time of 13.49 minutes. 
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