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  ABSTRACT 

 
 

Palm oil solid waste such as oil palm empty fruit bunches (TKKS) if not 

processed can be explained by the environment. This study attempts to study the 

utilization of oil palm empty fruit bunches as charcoal briquettes. Charcoal 
briquettes are one of the alternative fuels to replace fuel gas and firewood 

charcoal. The empty sign of the oil palm is burned so that it becomes charcoal, 

then the charcoal is ground and sifted, after being sifted it is given a mixture of 

adhesive, namely tapioca flour. The mixed charcoal is put into a briquette press. 
The research was conducted on a laboratory scale with a carbonization process 

at a temperature of 500℃, carbonization time of 3 hours. The process of drying 

briquettes at a temperature of 100⁰C for 1 hour. Comparison of the composition 

of 1000 grams of empty oil palm fruit bunches with 20% tapioca starch 
adhesive. From the results of the study, the briquette values obtained were as 

follows: 4775.18 cal/g, 6.96% water, 9.18% ash content, and 84 minutes of 

burning time. The empty bunches of charcoal briquettes were tested according 

to the SNI No.1/6235/2000 standard, which is a minimum calorific value of 
5000 cal/gram, a maximum water content of 8%, and an ash content of 8%. 

The parameters of water content and burn time have met the standard. The 

parameters of the ash content and calorific value of the samples taken and tested 

have not met the standard of SNI No.1/6235/2000. One of the steps that can be 
tried to improve the quality of the ash content and calorific value is to rearrange 

the composition of the adhesive. 
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1. INTRODUCTION 

North Sumatra as one of the provinces that has a fairly large oil palm plantation area of around 

441 399.52 Ha in 2020 certainly has the above sources in abundance. Charcoal briquettes are charcoal obtained 

by burning dry biomass with a little air (carbonization). Biomass is an organically derived material from living 

organisms, both plants and animals. According to Johannes (1991) examples of biomass are leaves, grass, 

twigs, weeds, as well as agricultural and livestock waste and peat. Charcoal briquettes can be used for daily 

alternative energy needs as a substitute for kerosene and LPG gas. Charcoal briquettes have many advantages, 

namely when packaged attractively they have more economic value than charcoal in traditional markets, 

charcoal briquettes have a higher heat, are odorless, clean and durable (Ignatius, et al., 2010). 
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The manufacture of empty palm fruit bunch charcoal briquettes uses a type of tapioca flour adhesive 

which is processed into starch glue to act as an adhesive for palm empty fruit bunch charcoal briquettes. 

According to the problems encountered, the purpose of this study was to determine the effect of using tapioca 

starch adhesive types in palm empty fruit bunch briquettes on briquette quality standards, to determine the 

effect of using tapioca flour adhesive types in oil palm empty fruit bunch briquettes on the characteristics of 

charcoal briquettes such as calorific value, content water and burning time. 

 

 

2. RESEARCH METHOD  

The research method used in this research is to use real experimental research methods (True 

Experimental Research). In this research there are several stages carried out, namely: 

1. Raw material preparation stage. 

2. Preliminary test phase. 

3. Charcoal stage. 

4. Printing and drying stage. 

5. Analysis phase. 

1. Raw material preparation stage. 

This stage aims to prepare the materials to be used in the experiment so that they have a uniform shape 

and can be easily used in the next stage. 

As for the preparation stage of the raw material for empty palm oil bunches, it is cleaned of dirt, this 

is intended so that the writing process can take place perfectly and is not disturbed by any impurities. 

 
Figure 1. Collection of Raw Materials for Oil Palm Empty Bunches 

 

2. Preliminary test phase. 

This stage aims to determine at what temperature the carbonization produces the most optimum total 

carbon value. This optimum carbonization temperature is the basis of the carbonization temperature in the next 

stage. 

3. Charcoal stage. 

This stage aims to change the empty palm oil bunches of charcoal used in the next stage. The materials 

that have been prepared are charred by inserting them into the coking furnace with an average temperature of 

2000C for 5 hours. Empty palm fruit bunches are put into the coking furnace. After that, the empty palm fruit 

bunch charcoal is crushed by grinding it until it is smooth using a charcoal grinding machine. Then sieved. The 

sieving process using an ordinary sieve did not use a mesh sieve because the mesh size of the briquette material 

in this study was not measured for its parameters. 

 
 

Figure 2. The Process of Making Oil Palm Empty Bunches 
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4. Printing and drying stage. 

The empty coconut palm charcoal flour is mixed with tapioca flour adhesive which is processed into 

starch glue with a ratio of 20% of the total weight of the raw material. After mixing it is then printed using a 

screw system briquette printing machine, the printed briquettes will come out through the funnel out of the 

printing machine, then cut according to the desired size of the briquettes. The drying process is carried out in 

the sun for 5 days. 

5. Analysis phase. 

This stage aims to analyze the basic characteristics of the resulting charcoal briquettes. The basic 

characteristics include the calorific value, moisture content value, ash content value, and burning time of 

charcoal briquettes. 

 

3. RESULTS AND ANALYSIS (10 PT) 

In the following section, the research results will be displayed in the form of average characteristics of 

briquettes in the form of calorific value, moisture content and ash content of briquettes for adhesive variations 

using tapioca flour adhesive types. The results of this study can be seen in the following: 

3.1.  Calorific Value 

In testing the calorific value, a bomb calorimeter was used, the computer results showed 19909 

joules/gram, then it was converted to cal/gram in accordance with SNI to 4755.18 cal/gram. 

 
Figure 3. Bomb Calorimeter Testing 

3.2.  Water content 

 Formula: 

𝐾𝐴 =
M1−M2

M
 x 100 

KA = Water Content 

M = Sample mass 

M1 = The mass of the cup + the mass of the sample 

M2 = Mass after drying 

Testing 1: 

M = 1,0067 

M1 = 37,1172  

M2 = 37,0472 

𝐾𝐴 =
37,1172−37,0472

1,0067
 x 100 =6,95% 

Testing 2: 

M = 1,0007 

M1 = 39,3449 

M2 = 39,2749 

𝐾𝐴 =
39,3449−39,2743

1,0007
 x 100 = 6,99% 

Testing 3: 

M = 1,0048 

M1 = 37,7388 

M2 = 37,6688 

𝐾𝐴 =
37,7388−37,6688

1,0048
 x 100 = 6,96% 
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3.2.  Ash Content 

Formula: 

𝐴𝑐 =
Mc−Mb

Ma
 x 100 

Ac = ash content 

Ma = Initial mass of briquettes before burning  

Mb = Mass of porcelain cup 

Mc = Mass of the cup plus ashes 

Testing 1: 

Ma = 2,0075 

Mb = 42,4143 

Mc = 42,6016 

𝐴𝑐 =
42,6016−42,4143

2,0075
 x 100 = 9,33% 

Testing 2: 

Ma = 2,0077 

Mb = 40,6363  

Mc = 40,8120 

𝐴𝑐 =
40,8120−40,6363

2,0077
 x 100 = 8,77% 

Testing 3: 

Ma = 2,0083 

Mb = 37,4919 

Mc = 37,7877 

𝐴𝑐 =
37,7877−37,4919

2,0083
 x 100 = 9,44% 

 

3.3. Burn Time 
1. Prepare a furnace as a combustion medium. 

2. Weigh 4 grams of briquettes, then record the time it takes for all the briquettes to burn (the embers go out). 

3. Burn 3 times for each adhesive.  

Test 1 = 82 minutes 

Test 2 = 86 minutes 

Test 3 = 84 minutes 

The composition ratio of raw materials and adhesives in the process of making this briquette is 1 kg 

of empty palm oil bunches charcoal and 20% tapioca flour adhesive. The results of the quality calculation 

based on several parameters can be seen in Table 1.1 

Table 1.1 Average Result of Palm Oil Empty Bunch Briquette Analysis Using Tapioca Starch 

Adhesive 
 

Composition Parameters Tested 

Tapioca 

(g) 

Tapioca 

(g) 

Calorific 

Value 

(kal/kg) 

Water 

content (%) 

Ash content 

(%) 

100 20 4755.18 6,96 9,18 

 
4. CONCLUSION 

In this study, briquettes were made from empty palm oil bunches with a ratio of 200 grams of tapioca 

flour adhesive and 1000 grams of shell charcoal. The quality or characteristics of the briquettes studied were 

calorific value, moisture content, ash content and burning time. The characteristics of the briquettes obtained 

from the study were compared with SNI standards, the results of research for shell charcoal briquettes. Based 

on the results of data analysis from the study, the following conclusions were obtained: 

1. From the results of research on empty palm oil bunches with an adhesive content of 20%, the results 

obtained were a calorific value of 4775.18 cal/gram, a moisture content value of 6.96%, an ash content of 

9.18%, and a burning time of 84 minutes with a large mass of charcoal. burnt is 500 grams. 
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2. The tested palm empty fruit bunch charcoal briquettes refer to the SNI standard No.1/6235/2000, for the 

parameters of moisture content and burning time, they comply with SNI No.1/6235/2000. The calorific 

value and ash content have not met. One way to increase the calorific value and burn time is to use a 

variation of adhesive below 20%. The addition of adhesive causes the calorific value to decrease because 

the adhesive has thermoplastic properties and is difficult to burn and carries a lot of water so that the heat 

generated is used to evaporate the water in the briquettes first. 
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