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Abstract. Large quantities of by-products from areca nut and coconut processing generated 

annually have significant potential as solid fuel feedstocks due to their high lignocellulosic 

content. Optimal utilization of these residues can increase their added value and reduce the 

environmental impacts associated with organic waste. This study aimed to explore the 

manufacturing process and characteristics of biobriquettes made from biomass waste in the form 

of areca nut husk, coconut husk, and coconut shell. These raw materials were processed through 

the stages of cleaning, drying, carbonation, refining, mixing with adhesives, molding, and drying. 

The use of adhesives such as tapioca flour, sago, or palm oil liquid waste affects the quality of 

biobriquettes, including their moisture content, ash content, calorific value, density, and 

combustion rate. The results of the study revealed that biomass-based biobriquettes have several 

advantages, such as being cost-effective, environmentally friendly, and producing a high calorific 

value. This study provides scientific and practical benefits to the processing of biomass waste into 

renewable energy with high economic value.  The utilization of this waste not only enhances 

renewable energy production but also reduces agricultural waste and environmental pollution. 
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1. Introduction 

Coconut and areca nut plants belong to the palm tree family, which grows widely throughout 

Indonesia. Indonesia is the second-largest coconut producer after the Philippines. In 2023, the area 

of coconut plantations in Indonesia was 3.33 million hectares, with a production of 2.89 million 

tons [1]. The area of areca nut plantations in Indonesia is estimated to reach 163,327 hectares in 

2024, with a production of 83,246 tons [2]. Coconuts in Indonesia are harvested for their flesh, 

which is mostly processed into copra and coconut milk. Areca nuts are processed into dried areca 

nuts. The processed copra and dried areca nuts produce by-products in the form of coconut husks, 

coconut shells, and areca nut husks. Coconut fiber, shells, and areca nut husks offer unique 

advantages over many other types of biomass due to their high lignin content, high energy content, 

superior durability, low carbon emissions, and versatile applications beyond simple energy 

generation; furthermore, these materials are abundant, renewable, and eco-friendly resources [3–

5].  
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The weight of a coconut husk reaches 35%, the coconut shell weighs 12%, while the 

coconut's moisture content is 25% of the total composition of the coconut fruit [6]. If the processing 

of coconut flesh is optimized to make copra, approximately 1,014,756.75 tons of husks and 

347,916.6 tons of shells will be produced annually. The weight of the areca nut husk reaches 60–

80% of the total areca nut  [7], resulting in 66,608 tons of areca nut husks annually. 

The utilization of areca nut husks and coconut husks remains suboptimal. They are primarily 

used as simple planting media, yard covers, or left unused. When dry, they are often burned. 

Coconut shells are sometimes converted into charcoal, but many are discarded. Coconut husks and 

shells take a long time to decompose, around 8–12 years [8]. Saputro [9] asserts that the 

accumulation of coconut husk waste has negative impacts, including unpleasant odors and 

environmental pollution. Accumulated waste in residential areas can become breeding grounds for 

rats, snakes, and mosquitoes, potentially causing diseases [10]. Yuan et al. [11] noted that in many 

areca nut processing factories, areca nut husks are directly burned or buried as waste, leading to 

the loss of biomass energy with potential application value. Moreover, decomposing areca nut 

husks produce unpleasant odors and environmental pollution. 

As a type of plantation waste, areca nut and coconut processing by-products represent 

biomass that can be further processed. To reduce the volume of areca nut husk, coconut husk, and 

coconut shell waste, these materials can be utilized as renewable energy in the form of 

biobriquettes [12–18].  

Biobriquettes are made from the remaining organic materials that have undergone a 

compression process, resulting in a solid fuel form [19]. The raw material for biobriquettes is 

charcoal, which is produced by controlling the combustion process and can be molded to serve as 

a substitute fuel. Biobriquettes can be utilized for both household and industrial applications. 

Biobriquettes made from coconut shells possess an attractive shape, are cleaner, more practical, 

environmentally friendly, and produce higher and more consistent energy output [20]. The use of 

biomass-based biobriquettes offers several advantages, including: (a) cost-effectiveness; (b) 

renewability; (c) being sulfur-free, thus environmentally friendly; (d) higher calorific value than 

other solid fuels; (e) lower ash content (2–10%) compared to coal (20–40%); (f) uniform 

combustion compared to coal; (g) local production close to consumers, reducing dependence on 

long-distance transportation; and (h) higher boiling efficiency due to lower moisture content and 

higher density compared to firewood or biomass waste [21,22]. 

Biomass with a high calorific value can be utilized as a mixing material in the production of 

biobriquettes, while the primary ingredients are typically obtained from biomass waste that has a 

lower calorific value but is available in abundant supply. Calorific value is one of the critical 

properties of fuel. The quality of biobriquettes can be determined based on their physical, 
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chemical, and mechanical properties, such as ash content, volatile matter content, fixed carbon 

content, moisture content, specific gravity, and calorific value [23]. Coconut shells have a calorific 

value of 7,283.5 cal/g [24], coconut husks have 3,942.751 cal/g [25], and biobriquettes made from 

areca nut husks with 5% tapioca adhesive have 5,966.00 cal/g [15]. According to Frida et al. [26], 

biobriquettes made from areca nut husks and coconut shells in a 50:50 ratio with 7% tapioca 

adhesive have a moisture content of 6.9% and a carbon content of 60.9%. Meanwhile, Vegatama 

[27] reported that biobriquettes from coconut husks and coconut shells in a ratio of 50 : 50 have a 

calorific value of  3708,34 cal/g. Research by Satria et al. [28] found that biobriquettes made from 

corn husks and areca nut husks in a 90:10 ratio produced a density of 0.66 g/cm³, moisture content 

of 4.23%, volatile matter content of 15.01%, ash content of 3.68%, and calorific value of 6,528.73 

cal/g. 

Several studies on biobriquettes have focused on production, methodology, technology, 

results, market potential, and economic feasibility. This study aimed to explore the manufacturing 

process and characteristics of biobriquettes made from areca nut husk, coconut husk, and coconut 

shell. The biobriquettes are expected to increase the utility and economic value of areca nut husks, 

coconut husks, and coconut shells. 

2. Materials and Methods 

The biomass raw materials used are coconut shell, coconut fiber, and areca nut husk, as well 

as other biomass as a blending material. These raw materials were processed through the stages of 

cleaning, drying, carbonation, refining, mixing with adhesives, molding, and drying. The use of 

adhesives such as tapioca flour, sago, or palm oil liquid waste can affect the quality of 

biobriquettes, including their moisture content, ash content, calorific value, density, and 

combustion rate. 

3. Result and Discussion  

3.1. Biobriquette Processing 

3.1.1. Raw Materials 

The raw materials used for biobriquettes are biomass waste, such as areca nut husks, coconut 

shells, and coconut husks. The areca nut husks used are by-products of areca nut processing, which 

are characterized by their yellow or orange color. Meanwhile, the coconut husks and shells used 

are by-products of copra processing. The coconuts used for making copra are typically 11–13 

months old and are identified by their brownish husks. Areca husks are shown in Fig. 1. Coconut 

shells are shown in Fig. 2, and coconut husks are shown in Fig. 3. 

Areca nut husk contains the same compounds as coconut shells and coconut husks, which 

are lignin and cellulose. The cellulose content in areca nut husk is 40%, while lignin content is 

18% [29]. According to Djatmiko et al. [30], coconut shells contain 27.31% cellulose and 33.30% 
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lignin. Meanwhile, research conducted by Iskandar and Rofiatin [31] showed that coconut shells 

have a cellulose content of 29.6% and lignin content of 36.51%. The lignin content in the raw 

materials functions as a natural binder during the biobriquette processing [32]. Additionally, 

cellulose influences the biobriquette combustion process, where a higher cellulose content results 

in a faster combustion process [33]. Lignin is the most suitable compound for bio-briquettes, and 

among the raw materials mentioned, coconut shell is the most ideal, followed by areca nut husk, 

while coconut fiber is more suitable as a blending material. Hemisocellulose, Lignin and Cellulose 

found in Areca Nut Husk, Coconut Shell and Coconut Husk are shown in Table 1. 

Tabel 1. Composition of Hemisocellulose, Lignin and Cellulose found in Areca Nut Husk, 

Coconut Shell, and Coconut Husk 
Material References Hemisocellulose 

(%) 

Liginin  

(%) 

Cellulose  

(%) 

Areca Nut Husk Kumar et.al (2011) [29] 32.98 7.20 53.20 

Chandra et.al (2016) [38] 20.83 31.6 34.18 

Muliyanti et.al (2023) [39] 12.66 21.21 46.94 

Coconut Shell Iskandar and Rofiatin (2017) [31] 19.27 36.51 29.6 

Rahmawati et.al (2024) [40]  29 26 

Tamado, et.al (2013)[41] 21 27 34 

Coconut Husk Joseph and Kindagen (1993)[42] 8.5 29.23 21.07 

Anuchi, Campbell, 

& Hallett (2022) [43] 

15-30 50 20-30 

 

 
Fig.1. Areca Husk 

                   

 
Fig.2. Coconut Shell 

 
Fig.3. Coconut Husk 
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3.1.2. Cleaning Process 

The materials used are areca nut husks obtained from the processing of dried areca nuts, with 

the criterion that the husks must be yellow. Coconut husks and shells are sourced from mature 

coconuts, characterized by their perfectly brownish color and harvested from fallen coconuts no 

older than five days. The coconut husks and shells are first sorted to separate any attached husks 

and shells. The areca nut husks are obtained from peeling areca nuts [34]. The materials are then 

cleaned and sorted to remove foreign substances, such as metal, plastic ropes, dirt, soil, and other 

debris, through filtration or by using filtering equipment and magnetic conveyors. Foreign 

materials can affect machine performance during processing and the quality of the final product 

[35–37]. 

 
Fig.4. Flowchart of Biobriquatte Processing Process 

 

Coconut husks and shells are obtained from mature coconuts, characterized by dried fruit 

with a perfect brownish color, and from coconuts that have fallen from the tree for no more than 

five days. The husks and shells are first sorted to separate any husks and shells that are still attached 

to each other. Areca nut husks, on the other hand, are obtained from peeling areca nuts [34]. 
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The materials then undergo a cleaning and sorting process to remove contaminants, such as 

metal, plastic ropes, dirt, soil, and other debris. This is done through filtration or by using filtering 

equipment and magnetic conveyors. The presence of foreign materials can affect machine 

performance during processing as well as the quality of the final product [38–43]. The flowchart 

of biobriquatte processing process is shown in Fig. 4. 

3.2. Drying of Raw Materials 

The drying of raw materials can be carried out using sunlight or mechanical dryers. Sun 

drying (natural drying) is simpler and cheaper but highly dependent on weather conditions, unlike 

mechanical drying (forced drying) [44]. According to Yulia et al. [18], the moisture content of 

coconut husk and coconut shells used should be between 10–20%. 

Research conducted by Pranowo et al. [16] indicates that coconut shells must be dried under 

sunlight until the moisture content reaches 10%, which takes approximately seven days. Anom 

and Lombok [45] reported that coconut shells can be dried under sunlight for two days, while Sabo 

et al. [17] dried coconut shells in the sun for three days. Similarly, Tun et al. [13] dried coconut 

husks for one week. Reducing the moisture content of the material is essential to facilitate the 

carbonation process. 

3.3. Carbonation 

According to Yulia et al. [18], the coconut husk and shell, after weighing and meeting 

processing requirements, are placed into a kiln for burning until they turn into charcoal. The 

burning duration for coconut shells and husks using a carbonation drum is approximately four 

hours. Ali et al [46]. reported that the carbonation of coconut shells was conducted using pyrolysis 

in a drum for 5–7 hours. The carbonation drum was also used by Mardawati et al. [47], for coconut 

shell carbonization, which was carried out for two hours at a temperature of 450°C. Meanwhile, 

Rusnadi’s study showed that the optimal carbonization temperature for coconut shell was 400 °C 

for 135 minutes using 4 kg of feedstock and a cylindrical retort kiln method. Afrianah et al. [48] 

performed coconut shell carbonization at 500 °C for two hours. According to Camarta et al. [14], 

carbonization of areca nut husk at 300 °C for 60 minutes resulted in the most optimal calorific 

value. Anggita [49] reported that coconut husk and coconut shell were carbonized at 300 °C for 

60 minutes using a furnace. 

These studies indicate that the optimal carbonization temperature for coconut shell ranges 

between 400 and 500 °C, while coconut husk and areca nut husk exhibit optimal carbonization at 

300 °C for 60 minutes. The higher the carbonization temperature, the lower the moisture and ash 

content, as well as volatile matter, resulting in a higher calorific value. 
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3.4. Refining and Sifting 

Coconut shell charcoal and coconut husk obtained from the carbonization process are ground 

into small particles. The ground coconut shell charcoal and husk are then sieved using a 60-mesh 

sieve [49–50]. Lawal et al. [51] reduced the size of coconut husks by grinding and sieving them 

with a 2 mm mesh sieve. Similarly, areca nut husks are reduced in size and sieved using a 60-mesh 

sieve [15,28]. According to Jaswella et al. [52], a particle size of 70 mesh for coconut shell charcoal 

meets the criteria for the best quality briquettes, producing minimal smoke, less ash, and no 

unpleasant odor. 

The smaller the particle size of the charcoal powder, the longer the briquette burns. Particle 

size also affects the compressive strength of biobriquettes. Smaller particle sizes result in higher 

compressive- strength [53,54]. 

Equipment used to reduce the size of raw materials includes hammer mills, knife mills, linear 

knife grids, and disc attrition. The most effective equipment is the hammer mill [55]. 

3.5. Adhesive Mixing 

The compaction of biobriquettes into various shapes can be performed using a cylindrical or 

box-shaped mold with an adhesive. The type and amount of adhesive used significantly affect the 

quality of the biobriquettes produced [55–58]. Adhesives can be categorized into organic, 

inorganic, and composite types [59]. 

Examples of organic adhesives include starch, asphalt, tar, paraffin, molasses, and natural 

gums, while inorganic adhesives include clay, cement, and sodium silicate [60]. Natural adhesives 

are preferred over synthetic alternatives due to their biodegradability and environmental 

sustainability. 

Adhesives commonly used for biobriquette production include tapioca, sago flour, hibiscus 

extract, and crude palm oil (CPO) liquid waste. Shobar et al. [15] reported that biobriquettes made 

with 5% tapioca adhesive and 5% sago flour produced the best results, meeting Indonesian 

National Standards (SNI) for biobriquettes from areca nut husk. Yulia et al. [18] indicated that 

biobriquettes made from coconut shells and husks can use 10% CPO waste as an adhesive. Santoso  

[61] demonstrated that the optimal ratio of coconut shell charcoal to tapioca flour for producing 

high-quality briquettes is 5:1. 

Rodiah et al. [62] also found that biobriquettes made from rice husks and coconut shells 

could use 2.5 grams of mango sap as adhesive for every 60 grams of material. Tapioca flour 

adhesive is prepared by mixing 1 gram of tapioca flour with 10 ml of water, then heating the 

mixture until it forms a gel [61]. 
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3.6. Printing 

Producing biobriquettes in specific sizes and shapes requires a molding tool or machine. 

According to Ikhsan et al. [63], molding machines come in various types and shapes. The common 

types include manual molding machines powered by human effort, semi-automatic molding 

machines such as hydraulic systems [64,65] and biobriquette molding machines with electro-

pneumatic systems [63,66]. 

There are five types of biobriquette densification technologies and equipment: piston press 

densification, screw press densification, roller press densification, pelletizing, and low-pressure 

manual briquette pressing [67]. Okwu [68] designed and developed densification technology using 

a piston press. Similarly, Obi et al. [69] created a simple compression plate, while Fadeyibi and 

Adebayo [70] developed a briquette pressing tool using a screw press system. Wahyudi et al. [71] 

designed a coconut shell charcoal biobriquette pressing machine using the screw method, and 

Santosa and Yuliati [72] created a screw extruder machine for briquette molding. 

The shape and size of biobriquettes vary depending on the molding tool used. Biobriquettes 

can take cylindrical (tube) shapes with or without cavities, as well as cube, oval, square, hexagonal, 

or block shapes [73–76]. These differences in shape can affect the combustion quality of the 

resulting biobriquettes. 

3.7. Drying 

The drying of molded biobriquettes can be conducted using two methods: sunlight drying 

and machine drying, such as in an oven.  

A. Sunlight   Drying 

Sunlight drying is a traditional and natural method to reduce moisture from biomass 

products. This method is especially effective in areas with abundant sunlight where oven or drying 

equipment is unavailable. The process involves spreading the biobriquettes on a dry surface in an 

open area or using racks. Regular turning ensures even drying, and the duration depends on 

weather conditions, briquette size, and initial moisture content. Sun drying is cost-effective, 

natural, and environmentally friendly. Karamoy et al. [77] reported that drying biobriquettes made 

from sago bark and coconut shell waste for 2 days using sunlight achieved satisfactory results. 

B. Oven Drying 

Oven drying is a common and effective method for controlled and uniform heating. 

Biobriquettes are placed on trays or racks to ensure proper air circulation during drying. The 

temperature and drying duration are maintained consistently, depending on the desired level of 

moisture reduction. Oven drying provides a controlled environment, efficient and uniform drying, 

and flexibility in handling different sizes and quantities of biobriquettes. 
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Drying molded coconut husk and shell biobriquettes using an oven at 105°C for 1 hour 

reduces moisture content, resulting in higher calorific value and less cracking [18]. Setiawan et al. 

[76] found that drying coconut shell biobriquettes in an oven at 75°C, 100°C, and 125°C for 3 

hours effectively reduced the moisture content to 1.88–3.44% while maintaining acceptable levels 

of cracking, particularly at 75°C and 100°C. The drying of areca nut husk biobriquettes was carried 

out using an oven at a temperature of 120 °C for 4 hours [14]. 

3.8. Biobriquette Quality 

3.9. Biobriquette Quality Standards 

The biobriquettes produced must meet quality standards to ensure high quality, efficiency, 

and environmental friendliness. Adherence to these standards builds consumer confidence, 

enhances global market competitiveness, supports sustainable trade practices, and minimizes 

environmental impact. Some recognized quality standards include the Indonesian Quality Standard 

(SNI), Japan, the U.S., the U.K., and ASTM International. These standards assess parameters such 

as moisture content, ash content, volatile matter content, calorific value, and density. Table 2 

provides an overview of these quality standards. 

Tabel 2. Biobriquette Quality Standards 
Quality Parameters SNI 

01-6235-

2000 

Japan American English ASTM 

International 

Moisture content (%) 

Ash content (%) 

Volatile matter content (%) 

Calorific value (Cal/gram) 

Density (grams/cm3) 

Max 8 

Max 8 

Max 5 

Min 5000 

0.44 

6-8 

3-6 

 

6000-7000 

1-2 

6.2 

8.3 

 

6230 

1 

3.6 

5.9 

 

7289 

0.46 

< 20 

14-20 

 

>4000 

 

Indonesia's coconut shell briquette charcoal exports are primarily directed to South Korea, 

Saudi Arabia (for shisha), Japan, China, Australia, Turkey, Malaysia, and the UAE. Export 

volumes increased from 325,409 tons in 2022 to 343,500 tons in 2023 [78]. 

3.10. Moisture Content 

Biobriquettes have a natural tendency to absorb moisture, making moisture content a critical 

parameter for determining their quality. Lower moisture content indicates better quality 

biobriquettes [31,15,79]. 

Factors influencing moisture content include the type and amount of adhesive and the raw 

materials used [18,28,47,80]. Higher adhesive amounts increase moisture content, making ignition 

more difficult and lowering combustion temperature [81]. Additionally, high moisture content can 

result in excessive smoke during combustion [82]. The characteristics of biobriquettes made from 

coconut shell with various mixtures are shown in Table 3. 
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Table 3. Characteristics of biobriquettes made from coconut shell with various mixtures. 
Raw 

Material 

Mixture Adhesive Composition Particle 

size 

(mesh) 

Quality Reference  

Parameter Value 

 Cassava 

Peel 

Tapioca Material 

80 : 20 

75 : 25 

70 : 30 

 

 

Adhesive 

35 mesh Moisture 

content 

 

Ash content 

 

Volatile 

matter  

 

Calorific 

Value 

 

 Density 

6.71 to 7.75% 

 

 

4.16 to 4.64% 

 

2.01 to 2.18% 

 

 

6709.29 to 

8142.82% 

 

0.56 to 0.76 

g/cm3 

[79] 

Areca 

nut stem 

Tapioca Comparison of 

Materials 

100%:0%; 

100%:0%; 

80%:20%; 

60%:40%; 

50%:50%; 

40%:60%; 

20%:80%  

0%:100% 

Adhesive 10% 

60 mesh Moisture 

content 

 

Ash content 

 

Calorific 

value 

 

Density 

 

Burning 

Rate 

2.43 to 6.73% 

 

 

3.3 to 24% 

 

5067.59 to 

7261.39 

  

1 – 1.26 g/cm3 

 

0.0335 to 

0.0416 

grams/minute  

[80] 

Raw materials also significantly affect moisture content. Materials with higher initial 

moisture content yield biobriquettes with elevated moisture levels. For example, Satria et al. [28] 

observed that biobriquettes made from corn cobs and areca nut husks had higher moisture content 

when more corn cobs were used due to their higher cellulose levels.  

Coconut shells and husks are noted for their low initial moisture content, which enhances 

the resulting biobriquettes’ calorific value and burn efficiency [18]. Arifin et al. [80] reported that 

increasing coconut shell charcoal content decreases moisture levels, further improving calorific 

value. The characteristics of biobriquettes made from coconut shell with various mixtures are 

shown in Table 4. 

3.11. Ash Content 

Ash content significantly affects biobriquette quality. Lower ash content is preferable, as it 

results in higher carbon content and calorific value, making the fuel more efficient and producing 

less smoke [88]. 

Ash content is influenced by raw materials and adhesives. For example, Yulia et al. [18] 

found that biobriquettes using 10% crude palm oil adhesive had ash content as low as 15.66%. 

Similarly, Satria et al. [28] reported that biobriquettes made from areca nut husk and corn cobs, 

with a 90:10 ratio using tapioca adhesive, had an ash content of 3.68%. 
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Table 4. Characteristics of biobriquettes made from coconut shell with various mixtures. 
Raw 

Material 

Mixture Adhesive Composition Particle 

size 

(mesh) 

Quality Reference  

Parameter Value 

Coconout 

shell 

 Cassava 

flour and 

corn flour 

5%, 

10%   

15% 

40 

60 

Moisture 

content 

 

Volatile 

matter  

 

Calorific 

value 

5.20 to 6.36% 

 

 

19.85 to 31.25% 

 

 

26,790.76 to 

31,509.58 kJ/kg  

[83] 

 

 

 

 Tapioca 

Cassava 

flour 

Mocaf 

25% adhesive 

5% moisture 

40 Ash content 

 

Volatile 

matter  

 

Density 

 

1.71 to 2.23% 

 

17.25 to 21.78% 

 

 

0.9 to 1.010 

g/cm3 

[84] 

Rice 

Husk 

Tapioca 30% adhesive 

40% 

50% 

 

Powder 

size: 

20 mesh 

40 mesh 

60 mesh 

Moisture 

content 

 

Volatile 

matter  

 

Density 

 

 

Burning Rate 

3.2 to 6% 

 

 

83.07 to 84.13%. 

 

 

0.4082 to 0.6396 

g/cm3 

 

0.1238 to 

0.2364 

grams/minute 

[85] 

Water 

hyacinth 

Tapioca The 

composition of 

water hyacinth 

and coconut 

shell was 

varied at ratios 

of 1:1, 1:2, 1:3, 

and 1:4 

10 mesh 

42 mesh 

60 mesh 

 

 

Moisture 

content 

 

Burning 

Time 

 

Calorific 

Value 

1,0140 to 

2,4936% 

 

0,0028  – 0,0043 

gram/second  

 

5.102,9025 - 

6.851,3311 

cal/gram  

[86] 

Palm 

Kernel 

Tapioca Material 

100 : 0 

75 : 25 

50 : 50 

25 : 75 

0:100 

Adhesive 

6% 

 

 Moisture 

content 

 

Ash content 

 

Volatile 

matter  

 

Calorific 

Value 

2.26 to 4.20% 

 

 

5.31 to 5.98% 

 

1.39 to 4.37% 

 

 

6869 to 6985 

cal/g 

[87] 

 

Anis et al. [84] found that the type of adhesive affects ash content; mocaf flour resulted in 

the highest ash content (2.23%), followed by tapioca (1.93%), and cassava flour (1.71%). 

Research by Shobar et al. [15] showed that the type and amount of adhesive affect the ash 

content of areca nut shell biobriquettes. In this study, tapioca and sago flour adhesives were used, 

and it was observed that the greater the amount of sago flour adhesive added, the higher the ash 

content produced. 
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3.12. Calorific Value 

The calorific value greatly determines the quality of briquettes and is an important factor in 

determining their efficiency as fuel [83,89,90]. The higher the calorific value, the better the quality 

of the briquettes produced [36]. The calorific value indicates the energy contained in the briquettes 

[21].  

The high or low calorific value of a briquette depends on the moisture content, volatile 

matter, ash content, and carbon content [15,89,91,92]. High moisture content, volatile matter, and 

ash content in biobriquettes will reduce the calorific value, while a higher carbon content will 

increase the calorific value. 

Tabel 5. Characteristics of biobriquettes made from coconut Husk with various mixtures. 
Raw 

Material 

Mixture Adhesive Composition Particle 

size 

(mesh) 

Quality References 

Parameter Value 

Coconut 

Husk 

Shell Crude 

palm oil 

liquid 

waste 

Ingredients 

composition 

50% : 50% 

Adhesive 

10% 

20% 

30% 

40% 

60 mesh Moisture 

content 

 

Ash content 

 

Volatile 

matter  

 

Calorific 

Value 

 

Burning Rate 

 

3.16 to 7.29% 

 

 

15.66 to 19.25% 

 

23.97 to 37.44% 

 

 

5491 to 5951 cl/gr 

 

 

0.1079 to 0.1744 

g/min  

[18] 

Male Flowers 

of Elaeis 

guineensis 

Tapioca 50:50 

60:40 

40:60 

Adhesive 

20 

25 

30 

 Ash content 

 

Volatile 

matter 

content 

 

Calorific 

Value 

6.733 to 9.8333% 

 

58.9933 to 

74.6667% 

 

 

21.6467 to 

25.5667 Mj/kg 

[51] 

Teak Wood 

Powder 

Tapioca Ingredients 

composition 

50 : 50 

60 : 40 

70 : 30 

Adhesive 

20% 

 

 Moisture 

content 

 

Calorific 

Value 

 

Burning Rate 

5.84 to 6.686% 

 

 

5,182 to 7,607 

cal/gr 

 

1,436 to 1,858 

gr/mi 

[82] 

Bitaghol 

Sibat stem 

(Calophyllum 

soulattri 

Burm. f.) 

Tapioca Ingredients 

Composition 

100 : 0 

90 : 10 

80 : 20 

70 : 30 

0 : 100 

12 gram 

adhesive 

 Moisture 

content 

 

Ash content 

 

Volatile 

matter 

content 

 

Calorific 

Value 

1.4 to 14.54% 

 

 

13.52 to 16.53% 

 

29.7 to 40.87% 

 

 

 

4,721 to 5,168 

cal/gr 

[91] 
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The calorific value of biobriquettes is influenced by the ratio of raw materials used. The 

higher the calorific value of the raw materials, the higher the calorific value of the resulting 

biobriquettes. According to Mustafa and Ibrahim [93], the calorific value of biobriquettes 

produced from a mixture of coconut shells and cocoa shells is lower than that of biobriquettes 

made solely from coconut shells. Coconut shells have a calorific value of 18.30 MJ/kg, while cocoa 

shells have a calorific value of 17.40 MJ/kg, resulting in a calorific value of 15.92 MJ/kg for the 

mixture. Quaicoe, et al. [92] reported that sawdust briquettes produced the highest calorific value 

of 5085 kcal/kg, followed by fine charcoal particle briquettes with 4047 kcal/kg, while coconut 

husk biobriquettes had the lowest calorific value at 3531 kcal/kg.  

The differences in calorific value can be attributed to variations in briquette properties, 

including residual moisture, volatile matter, fixed carbon content, and ash content. The primary 

factors contributing to these variations in briquette properties are the differences in the raw 

material/biomass characteristics and the formulation of binders, including both type and quantity. 

The characteristics of biobriquettes made from coconut husk with various mixtures are shown in 

Table 5.  

The calorific value of biobriquettes is also influenced by the type and amount of adhesive 

used. According to Shobar et al. [15], biobriquettes made from areca nut shells using 5% tapioca 

adhesive and no sago adhesive have the highest calorific value. Research by Rudiyanto et al. [89] 

shows that the calorific value of biobriquettes made from coconut shells decreases as the 

concentration of cassava husk adhesive increases. 

3.13. Volatile Matter  

Volatile matter content refers to the compounds that can evaporate at high temperatures. It 

significantly impacts combustion properties: higher volatile matter content typically improves 

combustion efficiency, but it can also affect emissions. Factors influencing the volatile matter 

content of biobriquettes include the type of raw material, moisture content, type and amount of 

adhesive added, and ash content [92,94]. The characteristics of biobriquettes made from areca nut 

husk with various mixtures are shown in Table 6.  

Yirijor et al. [83] found that the type of adhesive used, such as cornstarch or cassava flour, 

affects the volatile matter content in coconut shell biobriquettes. Biobriquettes made with cassava 

flour adhesive tend to have higher volatile content compared to those made with cornstarch 

adhesive. The study also indicated that increasing the amount of adhesive resulted in higher 

volatile matter content. Similarly, research by Anis et al. [84] revealed that different adhesives, 

such as tapioca, cassava flour, and mocaf flour, produce varying levels of volatile matter in coconut 

shell biobriquettes.  
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Tabel 6. Characteristics of biobriquettes made from areca nut husk with various mixtures. 
Raw 

Material 

Mixture Adhesive Composition Particle 

size 

(mesh) 

Quality Reference 

Parameter Value 

Areca Nut 

Husk 

 Tapioca 

glue and 

sago glue 

Concentration 

Tapioca + 

Sago 

5% + 0% 

0% + 5% 

3% + 2% 

2.5% + 2.5% 

2% + 3% 

60 mesh Moisture 

content 

 

Ash content 

 

Volatile 

matter  

 

Calorific 

Value 

  

Density 

 

3 to 4% 

 

 

7.90 to 13.70% 

 

14.20 to 23.50% 

 

 

5146.60 to 5966 

cal/gr 

 

0.68 to 0.70 

gr/cm3 

[15] 

Corn Cob Tapioca Ingredients: 

10 : 90 

20 : 80 

30 : 70 

40 : 50 

50 : 50 

60 mesh Moisture 

content 

 

Ash content 

 

Volatile  

 

 

Calorific 

Value 

  

Density 

3.88 to 4.23% 

 

 

3.68 to 4.65% 

 

15.01 to 17.57% 

 

 

5,578.31 to 

6,528.73 cal/gr 

 

0.66 to 0.72 

gr/cm3 

[23] 

 

 

 

 

Tofu 

Dregs 

Lemongr

ass 

Tapioca Ingredients 

Composition 

Tofu dregs : 

Areca nut husk 

: Lemongrass 

10/90/30, 

40/60/30, 

50/50/30, 

60/40/30, 

10/90/30 

100, 150, 

and 

500μm 

Moisture 

content 

 

Density 

 

 

Burning rate 

 

48 to 56%. 

 

 

1.10 to 1.38 

g/cm3 

 

0.55 to 0.78 g/min 

[95] 

Simarou

ba seed 

shell 

Black 

Liquor 

Composition: 

The best 

treatment 

ingredients 

60:40:00, 

 Moisture 

content 

 

Ash content 

 

Volatile 

matter 

 

Calorific 

Value 

5.75% 

 

 

2.48% 

 

73.71% 

 

 

18.81 MJ/kg 

[96] 

 

Lawal et al. [51] demonstrated that the volatile content in biobriquettes made from coconut 

husk and Elaeis guineensis male flowers increased as the concentration of coconut husk and 

cassava starch adhesive increased. The volatile content in these biobriquettes ranged from 58.99% 

to 74.66%. A similar trend was observed by Mendoza et al. [91], where the composition of coconut 

husk and bitanghol-sibat stems influenced the volatile content of biobriquettes, with ash content 

ranging from 29.7% to 40.87%. Shobar et al. [15] reported that biobriquettes made from areca nut 
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husk showed lower volatile content when more tapioca adhesive was added and less sago adhesive 

was used, likely due to differences in adhesive type and concentration. Quaicoea et al. [92] stated 

that higher volatile content makes biobriquettes easier to ignite. However, increased volatile 

content also leads to greater smoke production. 

3.14. Density 

Density is one of the primary indicators of how compact a biomass-derived briquette fuel is. 

The type of raw material, the adhesive used, the pressure applied during manufacturing, and the 

moisture content of the material all affect the density of biobriquettes. Biobriquettes with higher 

densities are typically more compact, which often results in a higher calorific value. The 

combustion quality is also influenced by density; specifically, the higher the density of the 

material, the longer the combustion time. However, increased density can also make the material 

more difficult to burn [97]. 

One of the most important factors in determining the quality of biobriquettes is their density. 

Briquettes with higher density are more durable, less likely to break, and generally produce better 

heat and fire when ignited [85]. Higher-density briquettes are also less likely to separate during 

transportation, storage, and combustion [98] 

Anis et al. [84] reported that the type of adhesive used in making biobriquettes from coconut 

shells, such as tapioca, cassava flour, and mocaf, affects the density. Among these, cassava flour 

adhesive results in the highest density, at 1.010 g/cm³. The addition of adhesive is intended to 

improve the physical properties of the briquettes, including increasing their density, making them 

denser and easier to handle. 

Research by Satria et al. [28] shows that the type of raw material used in making 

biobriquettes also influences density. The density increases as the amount of corn cob charcoal 

decreases and the amount of areca nut charcoal increases. This is because corn cob briquettes have 

lower density compared to areca nut shell charcoal briquettes. Arifin et al. [80] also noted that the 

more coconut shell charcoal is added to a mixture of coconut shells and nipah fronds, the higher 

the density of the resulting briquettes. 

Similarly, Ropiudin and Syska [79] found that both the concentration of adhesive and the 

type of raw material affect the density of biobriquettes made from coconut shells and cassava husk. 

Ali et al. [46] showed similar results, where the type and concentration of adhesives, specifically 

tapioca and sago starch, affected the density of coconut shell biobriquettes. The highest density 

(0.856 g/cm³) was achieved with 8% tapioca adhesive. 

A higher density value makes biobriquettes harder to ignite, while a lower density value can 

cause them to burn more easily. This is because low-density briquettes contain larger air cavities, 
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allowing more oxygen to reach the combustion process. However, low-density briquettes tend to 

burn out faster due to excessive air cavities [99]. 

3.15. Burning Rate 

The burning rate refers to the speed or length of time a biobriquette burns when ignited. 

Testing is done by weighing the biobriquette before and after burning to determine the mass burned 

per unit time. Variables that affect the burning rate include moisture content, calorific value, and 

density [81,95]. 

Sirun et al. [50] reported that the burning rate is influenced by the material's structure, bound 

carbon content, and hardness. Theoretically, if the volatile compound content is high, the briquette 

will ignite more easily and combust more rapidly. 

Nandianto et al. [95] stated that high-quality biobriquettes tend to have a low burning rate, 

which is influenced by particle size. The finer the particle size of the biobriquette, such as those 

made from a mixture of areca nut husk, tofu dregs, and lemongrass, the lower the resulting burning 

rate, and vice versa. A low burning rate means the biobriquette will take longer to turn into ash, 

thus extending the combustion time. Jaswella et al. [52] reported similar findings, where the 

burning time was influenced by the size of the biobriquette made from coconut shells. 

Research by Sirajuddin [100] showed that density affects the combustion rate of coconut 

shell biobriquettes. Specifically, the lower the density, the faster the combustion rate, making the 

biobriquettes easier to burn. This was also highlighted by Iriani et al. [86], who demonstrated that 

biobriquettes made from a mixture of coconut shells and water hyacinth, with varying particle 

sizes, exhibited combustion rates influenced by briquette density. Higher-density biobriquettes 

exhibited lower combustion rates, resulting in longer burning times. This is because the smaller 

air cavities within the briquettes restrict the flow of oxygen during combustion. Biobriquettes with 

a 1:4 ratio of water hyacinth to coconut shells, processed at a 60 mesh particle size, demonstrated 

the lowest combustion rate, measured at 0.0029 g/second. 

Yulia et al. [18] reported that biobriquettes made from a mixture of coconut shells and 

coconut husk, using crude palm oil liquid waste as an adhesive, produced combustion rates ranging 

from 0.1079 to 0.174 g/minute. The lowest combustion rate occurred at a ratio of 10% adhesive 

and 90% material, while the highest combustion rate was observed at a ratio of 40% adhesive and 

60% material. The combustion rate of biobriquettes is directly proportional to the percentage of 

adhesive used. This is in line with the findings of Ramdani et al. [97] who demonstrated that a 

higher adhesive composition increases the moisture content of the briquettes. As a result, more 

moisture evaporates during combustion, causing the briquettes to lose mass quickly and burn 

faster.  
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4. Conclusions 

This review demonstrated that by-products from areca nut and coconut processing, 

particularly coconut shell, coconut husk, and areca nut husk, have considerable potential to be 

utilized as environmentally friendly biobriquettes. These biomasses are abundant, renewable, and 

characterized by high lignocellulosic content, especially lignin, which plays a crucial role in 

enhancing calorific value, mechanical strength, and combustion performance. Among the 

reviewed materials, coconut shell exhibits the most favorable properties for biobriquette 

production, followed by areca nut husk, while coconut husk is more suitable as a blending material. 

The literature indicates that optimal carbonization conditions are generally achieved at 400–500 

°C for coconut shell and around 300 °C for coconut husk and areca nut husk, resulting in biochar 

with reduced moisture, ash, and volatile matter contents and, consequently, improved energy 

characteristics. 

Future research should be directed toward experimental optimization of biomass 

composition, including blending ratios, binder selection, and compaction parameters, to further 

enhance biobriquette quality and performance. In addition, comprehensive studies on combustion 

behavior, emission characteristics, and thermal efficiency in domestic and industrial applications 

are required. Techno-economic analysis and life cycle assessment are also essential to evaluate the 

feasibility and environmental impacts of large-scale implementation. Ongoing and future 

experimental work may further explore the integration of areca nut and coconut-based 

biobriquettes into sustainable local energy systems as viable alternatives to conventional fossil 

fuels. 

Abbreviations 

Not applicable. 

Data availability Statement 

Data will be shared upon request by the readers. 

CRediT Authorship Contribution Statement 

Ade Yulia: Conceptualization, Methodology, Resources, Formal analysis, Investigation, 

Data curation, Funding acquisition, Writing – review & editing. Dompak MT Napitupulu, 

Sahrial, and Addion Nizori: Conceptualization, Supervision, Data curation, Writing – original 

draft, and Formal analysis.  

Declaration of Competing Interest 

The authors declare that they have no known competing financial interests or personal 

relationships that could have appeared to influence the work reported in this paper.  

Declaration of Use of AI in the Writing Process 

Nothing to disclose. 



Yulia et al. Journal of Applied Agricultural Science and Technology Vol. 10 No. 1 (2025): 53-76 

 

 

 

70 

Acknowledgement 

Doctoral Program in Agricultural Science, Graduate School, University of Jambi. 

References 

[1] Komoditas BO, Kelapa P. Center for Data and Agricultural Information Systems, General 

Secretariat of the Ministry of   Agriculture, Outlook of Coconut Plantation Commodities. 

2023. https://satudata.pertanian.go.id/datasets/publikasi 

[2] Direktorat Jenderal Perkebunan. Buku Statistik Perkebunan 2023-2025 Jilid II, 

https://ditjenbun.pertanian.go.id/?publikasi=buku-statistik-perkebunan-2023-2025-jilid-ii; 

2025 [accessed 5 January 2025] 

[3] Akbar M, Jalaluddin, Faisal, Suryati, Muhammad. Pembuatan Briket dari Sabut Kelapa 

Kombinasi Sabut Pinang dengan Perekat Tepung Tapioka sebagai Bahan Bakar Alternatif 

2025;4:423–34. https://doi.org/10.29103/cejs.v5i04.19153 

[4] Agung M, Iswara I, Mustain A, Febriana S, Hidayati K. Studi Literatur Karakteristik Briket 

Dengan 2024;10:56–69. https://doi.org/10.33795/distilat.v10i1.4466 

[5] Azeta O, Ayeni AO, Agboola O, Elehinafe FB. A review on the sustainable energy 

generation from the pyrolysis of coconut biomass Sci Afr 2021;13:e00909. 

https://doi.org/10.1016/j.sciaf.2021.e00909.  

[6] Mardiatmoko G, Mira A. Produksi Tanaman Kelapa ( Cocos nucifera L .). Ambon: Badan 

Penerbit Fakultas Pertanian Universitas Pattimura 2018;1–182. 

[7] Pilon G. Utilization of Arecanut (Areca Catechu) husk for gasification. Montréal (Canada): 

Department of Bioresource Engineering, McGill University 2007.  

https://escholarship.mcgill.ca/concern/theses/9306t207t 

[8] Ananda R. Pemanfaatan Serat Kelapa Sebagai Alternatif Pengganti Kemasan Berbahan 

Plastik. Jurnal Seni Dan Reka Rancang: Jurnal Ilmiah Magister Desain 2021;2:1–14. 

https://doi.org/10.25105/jsrr.v2i1.10103.  

[9] Saputro W, Faizin AK, Sari TP. Implementasi Teknologi Pengolah Limbah Sabut Kelapa 

Menjadi Cocofiber dan Cocopeat di Desa Lenteng Timur, Sumenep. Warta LPM 

2023;26:345–54. https://doi.org/10.23917/warta.v26i3.1532.  

[10] Ayu DP, Putri ER, Izza PR, Nurkhamamah Z. Pengolahan Limbah Serabut Kelapa Menjadi 

Media Tanam Cocopeat Dan Cocofiber Di Dusun Pepen. Jurnal Praksis Dan Dedikasi 

Sosial (JPDS) 2021;4:92. https://doi.org/10.17977/um032v4i2p92-100.  

[11] Yuan J, Zhang H, Zhao H, Ren H, Zhai H. Study on Dissociation and Chemical Structural 

Characteristics of Areca Nut Husk. Molecules 2023;28:1-24. 

https://doi.org/10.3390/molecules28031513.  

[12] Iskandar N, Nugroho S, Feliyana MF. Uji Kualitas Produk Briket Arang Tempurung Kelapa 

Berdasarkan Standar Mutu Sni. Jurnal Ilmiah Momentum 2019;15:103-8. 

https://doi.org/10.36499/jim.v15i2.3073.  

[13] Phyu T, Chandra S, Shwe W, Kopila S. The Preparation and Characteristics of Briquettes 

From Coconut Husks as Renewable Source of Energy. North America Academic Research 

2019:58–71. https://twasp.info/public/paper/58%20-71%20coconut%20new%20paper.pdf. 

[14] Camarta R, Nurdin H, Erizon N, Arafat A. Influence of Temperature and Time 

Carbonization on Calorific Value of Charcoal Briquette Raw Materials Areca Nut Husk. 

MOTIVECTION : Journal of Mechanical, Electrical and Industrial Engineering 2020;2:27–

34. https://doi.org/10.46574/motivection.v2i2.51.  

[15] Shobar S, Sribudiani E, Somadona S. Characteristics of Charcoal Briquette from the Skin 

Waste of Areca catechu Fruit with Various Compositions of Adhesive Types. Jurnal Sylva 

Lestari 2020;8:189. https://doi.org/10.23960/jsl28189-196.  

[16] Pranowo D, Savira TD, Perdani CG, Setyawan HY. Characteristics of Briquette as an 

Alternative Fuel Made of Mixed-Biomass Waste (Dairy Sludge and Coconut Shell). 

https://satudata.pertanian.go.id/datasets/publikasi
https://ditjenbun.pertanian.go.id/?publikasi=buku-statistik-perkebunan-2023-2025-jilid-ii
https://doi.org/10.29103/cejs.v5i04.19153
https://doi.org/10.33795/distilat.v10i1.4466
https://doi.org/10.1016/j.sciaf.2021.e00909
https://escholarship.mcgill.ca/concern/theses/9306t207t
https://doi.org/10.25105/jsrr.v2i1.10103
https://doi.org/10.23917/warta.v26i3.1532
https://doi.org/10.17977/um032v4i2p92-100
https://doi.org/10.3390/molecules28031513
https://doi.org/10.36499/jim.v15i2.3073
https://twasp.info/public/paper/58%20-71%20coconut%20new%20paper.pdf
https://doi.org/10.46574/motivection.v2i2.51
https://doi.org/10.23960/jsl28189-196


Yulia et al. Journal of Applied Agricultural Science and Technology Vol. 10 No. 1 (2025): 53-76 

 

 

 

71 

Proceedings of the International Conference on Innovation and Technology (ICIT 2021) 

2022;212:148–54. https://doi.org/10.2991/aer.k.211221.020.  

[17] N. Sabo M, M. Aji M, Yaumi AL, G. Mustafa B. Preparation and Characterization of 

Biomass Briquettes Produced from Coconut Shell and Corncobs. Arid-Zone Journal of 

Basic & Applied Research 2022;1:47–54. https://doi.org/10.55639/607enw.  

[18] Yulia A, Siahaan HP, Prihantoro R. The Characteristic of Biobriquette from Shell Charcoal 

and Coconut Husk with Crude Palm Oil Liquid Waste as Adhesive. International Energy 

Journal 2024;24:133–40. http://rericjournal.ait.ac.th/index.php/reric/article/view/3039. 

[19] Asri Saleh. Efisiensi Konsentrasi Perekat Tepung Tapioka Terhadap Nilai Kalor 

Pembakaran pada Biobriket Batang Jagung (Zea mays L.). Jurnal Teknosains 2013;7:78–

89. https://journal.uin-alauddin.ac.id/index.php/teknosains/article/view/75. 

[20] Esmar B. Tinjauan proses pembentukan dan penggunaan arang tempurung kelapa. Jurnal 

Penelitian Sains 2011;14:25–9. 

https://ejurnal.mipa.unsri.ac.id/index.php/jps/article/view/201. 

[21] Donald P, Sanchez C, Me M, Aspe T, Sindol KN. An Overview on the Production of Bio-

briquettes from Agricultural Wastes : Methods , Processes , and Quality 2022;1:1-17. 

https://www.researchgate.net/publication/359043633_An_overview_on_the_production_o

f_bio-briquettes_from_agricultural_wastes_methods_processes_and_quality.   

[22] Sharma MK, Priyank G, Sharma N. Biomass Briquette Production : A Propagation of Non-

Convention Technology and Future of Pollution Free Thermal Energy Sources Manoj 

Kumar Sharma , Gohil Priyank , Nikita Sharma American Journal of Engineering Research 

( AJER ). American Journal of Engineering Research 2015;4:44–50. 

https://www.ajer.org/papers/v4(02)/F042044050.pdf. 

[23] Hendra D. Pembuatan Briket Arang dari Campuran Kayu, Bambu, Sabut Kelapa, dan 

Tempurung Kelapa Sebagai Sumber Energi Alternatif. Jurnal Penelitian Hasil Hutan 

2007;25:3:242-55. https://media.neliti.com/media/publications/179603-ID-pembuatan-

briket-arang-dari-campuran-kay.pdf.   

[24] Nurhilal O, Sri DAN. Pengaruh komposisi campuran sabut dan tempurung kelapa terhadap 

nilai kalor biobriket dengan perekat molase 2018;02:8–14. 

https://doi.org/10.24198/jiif.v2i1.15606. 

[25] Sulistyanto A, Teknik J, Fakultas M, Surakarta UM. Pengaruh variasi bahan perekat 

terhadap laju pembakaran biobriket campuran batubara dan sabut kelapa 2007:45–52. 

https://doi.org/10.23917/mesin.v8i2.3100. 

[26] Dan P, Biomassa K, Pinang K. Preparasi Dan Karakteristik Biomassa Kulit Pinang Dan 

Tempurung Kelapa Menjadi Briket Menggunakan Tepung Tapioka Sebagai Perekat. 

Juitech 2019;3:1-8. http://dx.doi.org/10.36764/ju.v3i2.252. 

[27] Waste B, Materials R. Perbandingan nilai kalor biobriket dengan variasi komposisi bahan 

baku limbah biomassa. J Indones Soc Integr Chem 2022;14:77–83. 

10.22437/jisic.v14i2.19017. 

[28] Series C. Characteristics of Charcoal Briquettes Corn Cobs Charcoal with the Addition of 

Areca Peel Charcoal Characteristics of Charcoal Briquettes Corn Cobs Charcoal with the 

Addition of Areca Peel Charcoal n.d. https://doi.org/10.1088/1742-6596/2049/1/012082.  

[29] Steadman R. Materials science. Phys Educ 1970;5:70–1. https://doi.org/10.1088/0031-

9120/5/2/304.  

[30] Djatmiko B, Ketaren S, Setyahartini S. Pengolahan arang dan kegunaannya. Bogor: Agro 

Industri Press; 1985. 

[31] Iskandar T, Rofiatin U. Karakteristik Biochar Berdasarkan Jenis Biomassa Dan Parameter 

Proses Pirolisis. Jurnal Teknik Kimia 2017;12:28–34. 

http://dx.doi.org/10.33005/tekkim.v12i1.843. 

[32] Sari Y, Ade P, Yulis R. Briket Sabut Kelapa (Cocos nucifera L.) sebagai Bahan Bakar 

Alternatif Berbasis Sumber Daya Alam Lokal 2023;20. 

https://doi.org/10.2991/aer.k.211221.020
https://doi.org/10.55639/607enw
http://rericjournal.ait.ac.th/index.php/reric/article/view/3039
https://journal.uin-alauddin.ac.id/index.php/teknosains/article/view/75
https://ejurnal.mipa.unsri.ac.id/index.php/jps/article/view/201
https://www.researchgate.net/publication/359043633_An_overview_on_the_production_of_bio-briquettes_from_agricultural_wastes_methods_processes_and_quality
https://www.researchgate.net/publication/359043633_An_overview_on_the_production_of_bio-briquettes_from_agricultural_wastes_methods_processes_and_quality
https://www.ajer.org/papers/v4(02)/F042044050.pdf
https://media.neliti.com/media/publications/179603-ID-pembuatan-briket-arang-dari-campuran-kay.pdf
https://media.neliti.com/media/publications/179603-ID-pembuatan-briket-arang-dari-campuran-kay.pdf
https://doi.org/10.24198/jiif.v2i1.15606
https://doi.org/10.23917/mesin.v8i2.3100
http://dx.doi.org/10.36764/ju.v3i2.252
https://doi.org/10.22437/jisic.v14i2.19017
https://doi.org/10.1088/1742-6596/2049/1/012082
https://doi.org/10.1088/0031-9120/5/2/304
https://doi.org/10.1088/0031-9120/5/2/304
http://dx.doi.org/10.33005/tekkim.v12i1.843


Yulia et al. Journal of Applied Agricultural Science and Technology Vol. 10 No. 1 (2025): 53-76 

 

 

 

72 

[33] Senila L, Tenu I, Carlescu P, Scurtu DA, Kovacs E, Senila M, et al. Characterization of 

Biobriquettes Produced from Vineyard Wastes as a Solid Biofuel Resource 2022;12:1–13. 

https://doi.org/10.3390/agriculture12030341. 

[34] Yulia A, Sari FP, Arisandi M. Analisis Kelayakan Pendirian Usaha Pengolahan Tempurung 

Kelapa di Kecamatan Pengabuan , Kabupaten Tanjung Jabung Barat , Provinsi Jambi 

Feasibility Analysis of Establishment of Coconut Shell Processing Business in Pengabuan 

Subdistrict, Tanjung Jabung Ba 2019;8:145–53. 

http://dx.doi.org/10.21776/ub.industria.2019.008.02.7. 

[35] State N, Kpalo SY, Zainuddin MF. Briquettes from Agricultural Residues ; An Alternative 

Clean and Sustainable Fuel for Domestic Cooking in 2020;10:40–7. 

https://doi.org/10.5923/j.ep.20201002.03.  

[36] Lukas AG, Lombok JZ, Anom IDK. Briquettes Made with Mixtures of Salak Seed ( Salacca 

zalacca ) Charcoal and Coconut Shell Charcoal and the Potential as an Alternative Energy 

Source 2018;13:10588–92. https://www.ripublication.com/ijaer18/ijaerv13n12_64.pdf. 

[37] Report AG. PROCESS 2016. 

[38] Chandra J, George N, Narayanankutty SK. Isolation and characterization of cellulose 

nanofibrils from arecanut husk fibre - ScienceDirect n.d. 2016;142:1–24. 

http://dx.doi.org/10.1016/j.carbpol.2016.01.015. 

[39] Muliyanti K, Hidayat C, Supriyadi S. Identification and Composition of Volatile 

Compounds in Liquid Smoke Derived from Betara Variety of Areca catechu Husk 

2023;43:187–98. http://dx.doi.org/10.22146/agritech.63605. 

[40] Rahmawati A, Putri FA, Dewati R. Pemanfaatan Lignin Pada Tempurung Kelapa Sebagai 

Bahan Perekat Alternatif Pengganti Lignin Resorsinol Formaldehyde (LRF). Jurnal 

Integrasi Proses 2024;13:73–78. DOI: 10.62870/jip.v13i1.25897.  

[41] Tamado D, Budi E, Wirawan R, Dwi H, Tyaswuri A, Sulistiani E, et al. Sifat Termal Karbon 

Aktif Berbahan Arang Tempurung Kelapa 2013;2:73-81. 

https://journal.unj.ac.id/unj/index.php/prosidingsnf/article/view/6127/4445.   

[42] Saran KDAN. Plagiarisme adalah pelanggaran hak cipta dan etika n.d.:51–4. 

[43] Anuchi SO, Campbell KLS, Hallett JP. Effective pretreatment of lignin - rich coconut 

wastes using a low - cost ionic liquid. Sci Rep 2022:1–11. https://doi.org/10.1038/s41598-

022-09629-4.  

[44] Ifa L, Yani S, Nurjannah N, Darnengsih D, Rusnaenah A, Mel M, et al. Heliyon Techno-

economic analysis of bio-briquette from cashew nut shell waste. Heliyon 2020;6:e05009. 

https://doi.org/10.1016/j.heliyon.2020.e05009.  

[45] Anom IDK, Lombok JZ. Manufacture of organic briquettes made from mixtures of rice 

husk charcoal and coconut shell charcoal 2018;11:62–8. 

https://sphinxsai.com/2018/ch_vol11_no6/1/(62-68)V11N06CT.pdf. 

[46] Ali O, Ali M, Buchori L, Djaeni M. Quality Improvement of Charcoal Briquette from 

Modified Coconut Shell as a Solid Fuel Source with the Starch Adhesive 2021;11:1–14. 

https://www.iosrjen.org/Papers/vol11_issue10/A1110010114.pdf. 

[47] Mardawati E, Saskia AH, Rahmah DM, Nurliasari D. Pemanfaatan Limbah Kopi dan 

Tempurung Kelapa menjadi Biobriket Menggunakan Pati sebagai Perekat Utilization of 

Coffee Husk and Coconut Shell Waste into Bio-Briquettes using Starch as Adhesive 

2023;1:30–9. https://jurnal.unpad.ac.id/tribio/article/view/49180/21655. 

[48] Arang B, Padi S, Tempurung D. Pengaruh Temperatur Karbonisasi Terhadap Karakteristik 

Briket 2022;9:138–47. https://doi.org/10.24252/jft.v9i2.25566.  

[49] Anggita SR, Devarasalya RF, Istikomah I. Utilization of Waste from LDPE , Coconut Husk 

, and Coconut Shell with Tapioca Adhesive as Bio-briquettes 2023;15:81–90. 

https://doi.org/10.25077/jif.15.2.81-90.2023. 

[50] Sirun A, Siwi H, Umboh MK. The Effect of Density and Hardness at the Rate of Burning 

Coconut Shell Briquettes and Water Hyacinth 2018;7:2016–9. 

https://www.ijsr.net/archive/v7i12/ART20193245.pdf. 

https://doi.org/10.3390/agriculture12030341
http://dx.doi.org/10.21776/ub.industria.2019.008.02.7
https://doi.org/10.5923/j.ep.20201002.03
https://www.ripublication.com/ijaer18/ijaerv13n12_64.pdf
http://dx.doi.org/10.1016/j.carbpol.2016.01.015
http://dx.doi.org/10.22146/agritech.63605
https://doi.org/10.62870/jip.v13i1.25897
https://journal.unj.ac.id/unj/index.php/prosidingsnf/article/view/6127/4445
https://doi.org/10.1038/s41598-022-09629-4
https://doi.org/10.1038/s41598-022-09629-4
https://doi.org/10.1016/j.heliyon.2020.e05009
https://sphinxsai.com/2018/ch_vol11_no6/1/(62-68)V11N06CT.pdf
https://www.iosrjen.org/Papers/vol11_issue10/A1110010114.pdf
https://jurnal.unpad.ac.id/tribio/article/view/49180/21655
https://doi.org/10.24252/jft.v9i2.25566
https://doi.org/10.25077/jif.15.2.81-90.2023
https://www.ijsr.net/archive/v7i12/ART20193245.pdf


Yulia et al. Journal of Applied Agricultural Science and Technology Vol. 10 No. 1 (2025): 53-76 

 

 

 

73 

[51] Lawal OJ, Atanda TA, Ayanleye SO, Iyiola EA. Production of Biomass Briquettes Using 

Coconut Husk and Male Inflorescence of Elaeis guineensis. Journal of Energy Research and 

Reviews 2019;3:1–9. https://doi.org/10.9734/jenrr/2019/v3i230093.  

[52] Jaswella RWA, Sudding, Ramdani. Pengaruh Ukuran Partikel Terhadap Kualitas Briket 

Arang Tempurung. Jurnal Ilmiah Kimia dan Pendidikan Kimia 2022;23:7–19. 

https://doi.org/10.35580/chemica.v23i1.33903.   

[53] Mu’minin A, Indrawati R, Fenti Styana UI Pengaruh Variasi Ukuran Butir Bahan terhadap 

Kualitas Biobriket Arang Kulit Kacang Tanah. Jurmal Rekayasa Lingkungan  2021;21:1–

10. https://doi.org/10.37412/jrl.v21i2.112. 

[54] Sudiro, Suroto S. Pengaruh Komposisi Dan Ukuran Serbuk Briket Yang Terbuat Dari 

Batubara  Dan Jerami Padi Terhadap Karakteristik Pembakaran. Jurnal Saintech Politeknik 

Indonusa Surakarta 2014;1:1–18. https://www.scribd.com/document/379835104/Vol-1-2-

2014-Pengaruh-Komposisi-Dan-Ukuran-Serbuk-Briket-Yang-Terbuat-Dari-Sudiro. 

[55] Vidhya V, Abirami C, Kavirajan G. Bio-Briquetting Process: An Overview. International 

Journal of Advanced Research in Science, Communication and Technology 2022;2:809–

14. https://doi.org/10.48175/ijarsct-7566.  

[56] Kimia SN, Kimia JP. Seminar Nasional Kimia, Jurusan Pendidikan Kimia, FMIPA – UNY 

tahun 2015. Tema: “Peran Kimia dan Pendidikan Kimia dalam Peningkatan Daya Saing 

Bangsa M enyongsong Masyarakat Ekonomi ASEAN (MEA)” 2015;59-69. 

https://www.researchgate.net/publication/307587868. 

[57] Husk R. Harlina, Ropiudin, Ritonga (2021)_Pengaruh Kadar Perekat Molase dan Lama 

Pengeringan Terhadap Kualitas Biobriket dari Tempurung Kelapa dan Sekam Padi.pdf 

2021;2:19–27. https://jos.unsoed.ac.id/index.php/jaber/article/view/4984/2698. 

[58] Okot DK, Bilsborrow PE, Phan AN. Briquetting characteristics of bean straw-maize cob 

blend. Biomass Bioenergy 2019;126:150–8. 

https://doi.org/10.1016/j.biombioe.2019.05.009.  

[59] Zhang G, Sun Y, Xu Y. Review of briquette binders and briquetting mechanism. Renewable 

and Sustainable Energy Reviews 2018;82:477–87. 

https://doi.org/10.1016/j.rser.2017.09.072.  

[60] Moeksin R, Aquariska F, Munthe H. Pengaruh Temperatur Dan Komposisi Pembuatan 

Biobriket Dari Campuran Kulit Kakao Dan Daun Jati Dengan Plastik Polietilen. Jurnal 

Teknik Kimia 2017;23:173–182. 

https://ejournal.ft.unsri.ac.id/index.php/JTK/article/view/758/446.   

[61] Santoso H. Study of Making Biomass Briquettes From Coconut Shell and Tapioca 

Adhesive. BEST : Journal of Applied Electrical, Science, & Technology 2022;4:71–4. 

https://doi.org/10.36456/best.vol4.no2.5797.  

[62] Rodiah S, Al Jabbar JL, Ramadhan A, Hastati E. Investigation of mango (Mangifera 

odorate) sap and starch as organic adhesive of bio-briquette. J Phys Conf Ser 2021;1943. 

https://doi.org/10.1088/1742-6596/1943/1/012185.  

[63] Ikhsan I, Razi M, Zulkifli Z. Rancang Bangun Konstruksi Alat Pencetak Biobriket Dengan 

Sistem Elektro Pneumatik. Jurnal Mesin Sains Terapan 2021;5:2–6. https://e-

jurnal.pnl.ac.id/mesinsainsterapan/article/view/2409/2044. 

[64] Kowalski A, Frankowski P, Tychoniuk A. Design of briquetting press - From idea to start 

of production. Engineering for Rural Development 2018;17:1568–77. 

https://doi.org/10.22616/ERDev2018.17.N436.  

[65] Samuel M, Harahap LA, Munir AP. Modification of a charcoal briquette molding machine 

with a hydraulic press system using tea waste as raw material [Undergraduate thesis]. Dept. 

of Agricultural Engineering, Univ. of North Sumatra; 2017. 

[66] Putri AK, Oktadina PAN, Lestari SP, Rusnadi I, Ningsih AS. Rancang Bangun Alat 

Pencetak Biobriket Campuran Ampas Teh Tempurung Kelapa Ditinjau Dari Temperatur 

Karbonasi Dan Waktu Karbonisasi Terhadap Nilai Kalor Dan Kadar Air. Jurnal Distilasi 

2022;7:9–16. https://jurnal.um-palembang.ac.id/distilasi/article/view/5422. 

https://doi.org/10.9734/jenrr/2019/v3i230093
https://doi.org/10.35580/chemica.v23i1.33903
https://doi.org/10.37412/jrl.v21i2.112
https://www.scribd.com/document/379835104/Vol-1-2-2014-Pengaruh-Komposisi-Dan-Ukuran-Serbuk-Briket-Yang-Terbuat-Dari-Sudiro
https://www.scribd.com/document/379835104/Vol-1-2-2014-Pengaruh-Komposisi-Dan-Ukuran-Serbuk-Briket-Yang-Terbuat-Dari-Sudiro
https://doi.org/10.48175/ijarsct-7566
https://www.researchgate.net/publication/307587868
https://jos.unsoed.ac.id/index.php/jaber/article/view/4984/2698
https://doi.org/10.1016/j.biombioe.2019.05.009
https://doi.org/10.1016/j.rser.2017.09.072
https://ejournal.ft.unsri.ac.id/index.php/JTK/article/view/758/446
https://doi.org/10.36456/best.vol4.no2.5797
https://doi.org/10.1088/1742-6596/1943/1/012185
https://e-jurnal.pnl.ac.id/mesinsainsterapan/article/view/2409/2044
https://e-jurnal.pnl.ac.id/mesinsainsterapan/article/view/2409/2044
https://doi.org/10.22616/ERDev2018.17.N436
https://jurnal.um-palembang.ac.id/distilasi/article/view/5422


Yulia et al. Journal of Applied Agricultural Science and Technology Vol. 10 No. 1 (2025): 53-76 

 

 

 

74 

[67] Bhatkar OP, Patil SS, Tambe SP, Wafelkar NN, Manjarekar PP. Design and Fabrication of 

Densified Biomass Briquette Maker Machine. International Journal of Environment, 

Agriculture and Biotechnology 2017;2:805–7. https://doi.org/10.22161/ijeab/2.2.30.  

[68] Okwu MO, Samuel OD. Adapted hyacinth briquetting machine for mass production of 

briquettes. Energy Sources, Part A: Recovery, Utilization and Environmental Effects 

2018;40:2853–66. https://doi.org/10.1080/15567036.2018.1512681.  

[69] Obi FO, Ugwuishiwu BO, Nwakaire JN. Agri Wastes. Nigerian Journal of Technology 

2016;35:957–64. http://dx.doi.org/10.4314/njt.v35i4.34. 

[70] Fadeyibi A, Adebayo KR. Development of a dually operated biomass briquette press. 

Songklanakarin Journal of Science and Technology 2021;43:737–43. 

http://dx.doi.org/10.14456/sjst-psu.2021.97. 

[71] Wahyudi W, Tanggasari D. Uji karakteristik briket serbuk gergaji kayu jati dengan 

pencampuran ampas tebu berdasarkan jumlah variasi perekat (tepung beras ketan). Sultra 

Journal of Mechanical Engineering (SJME) 2023;2:17–28. 

https://doi.org/10.54297/sjme.v2i1.426.  

[72] Saparin S, Nurdiansyah R, Setiawan Y, Wijianti ES. Rancang bangun mesin screw extruder 

pencetak briket. Sultra Journal of Mechanical Engineering 2025;3:102–10. 

https://doi.org/10.54297/sjme.v3i2.736.  

[73] Hidayat AN, Supriyati S, Irwati D. Pengaruh Perbedaan Bentuk Briket Kubus Dan Tabung 

Berongga Terhadap Laju Pembakaran. Jurnal Sains Dan Edukasi Sains 2024;7:112–7. 

https://doi.org/10.24246/juses.v7i2p112-117.  

[74] Syarief A, Nugraha A, Ramadhan MN. Pengaruh Variasi Komposisi dan Jenis Perekat 

Terhadap Sifat Fisik dan Karakteristik Pembakaran Briket Limbah Arang Kayu Alaban. 

Prosiding Seminar Nasional Lingkungan Lahan Basah 2021;6:1–12. 

https://snllb.ulm.ac.id/prosiding/index.php/snllb-lit/article/view/446/456. 

[75] Iskandar T, Suryanti F. Bioarang Dari Bambu Terhadap Kualitas Penyalaan. Teknik Kimia 

2015:8–12. http://ejournal.upnjatim.ac.id/index.php/tekkim/article/view/613. 

[76] Setiawan IMP, Mardawati E, Nurliasari D. Pengaruh Temperatur Pengeringan serta 

Dimensi Biobriket Tempurung Kelapa terhadap Kualitas dan Kelayakan Ekonominya. 

Jurnal Teknologi Pertanian Andalas 2022;26:175–182. 

http://tpa.fateta.unand.ac.id/index.php/JTPA/article/view/531. 

[77] Karamoy JM, Santoso B, Gultom SO. Studi Karakteristik Bio-briket Berbahan Baku 

Limbah Kulit Batang Sagu dan Tempurung Kelapa. Agritechnology 2019;2:8. 

https://doi.org/10.51310/agritechnology.v2i1.23.  

[78] International Trade Centre. Existing and potential trade between Indonesia, International 

Trade Centre: Trade Map. [Online]. Available: https://www.trademap.org/ 

[79] Syska K. SINGKONG Quality Analysis of Biobriquette from Carbonized Coconut Shell 

and Cassava Peel 2022;3:19–38. 

https://jos.unsoed.ac.id/index.php/jaber/article/view/6588/3327. 

[80] Arifin M, Dwityaningsih R, Ratri Harjanto T. Pengaruh Penambahan Arang Tempurung 

Kelapa Terhadap Kualitas Briket dari Arang Pelepah Nipah Menggunakan Tepung Tapioka 

Sebagai Perekat. Infotekmesin 2023;14:418–23. 

https://doi.org/10.35970/infotekmesin.v14i2.1938.  

[81] Haliza HN, Saroso H. Production of Bio-Briquettes from Coconut Coir and Teak Wood 

Powder Using Tapioca Starch Adhesive. Distilat 2023;8:238–44. 

http://dx.doi.org/10.33795/distilat.v8i1.308. 

[82] Faizal M, Rifky AD, Sanjaya I. Pembuatan briket dari campuran limbah plastik LDPE dan 

kulit buah kapuk sebagai energi alternatif 2018;24:8–16. 

http://dx.doi.org/10.36706/jtk.v24i1.412. 

[83] Yirijor J, Abigail A, Bere T. Heliyon Production and characterization of coconut shell 

charcoal-based bio-briquettes as an alternative energy source for rural communities. 

Heliyon 2024;10:e35717. https://doi.org/10.1016/j.heliyon.2024.e35717.  

https://doi.org/10.22161/ijeab/2.2.30
https://doi.org/10.1080/15567036.2018.1512681
http://dx.doi.org/10.4314/njt.v35i4.34
http://dx.doi.org/10.14456/sjst-psu.2021.97
https://doi.org/10.54297/sjme.v2i1.426
https://doi.org/10.54297/sjme.v3i2.736
https://doi.org/10.24246/juses.v7i2p112-117
https://snllb.ulm.ac.id/prosiding/index.php/snllb-lit/article/view/446/456
http://ejournal.upnjatim.ac.id/index.php/tekkim/article/view/613
http://tpa.fateta.unand.ac.id/index.php/JTPA/article/view/531
https://doi.org/10.51310/agritechnology.v2i1.23
https://www.trademap.org/
https://jos.unsoed.ac.id/index.php/jaber/article/view/6588/3327
https://doi.org/10.35970/infotekmesin.v14i2.1938
http://dx.doi.org/10.33795/distilat.v8i1.308
http://dx.doi.org/10.36706/jtk.v24i1.412
https://doi.org/10.1016/j.heliyon.2024.e35717


Yulia et al. Journal of Applied Agricultural Science and Technology Vol. 10 No. 1 (2025): 53-76 

 

 

 

75 

[84] Anis S, Fitriyana DF, Bahatmaka A, Anwar MC, Ramadhan AZ, Anam FC, et al. Effect of 

Adhesive Type on the Quality of Coconut Shell Charcoal Briquettes Prepared by the Screw 

Extruder Machine. J Renew Mater 2024;12:381–96. 

https://doi.org/10.32604/jrm.2023.047128.  

[85] Listiowati RD, Ropiudin, Ritonga AM. Karakterisasi Kualitas Biobriket Campuran 

Tempurung Kelapa Dan Sekam Padi Dengan Variasi Perekat Dan Ukuran Serbuk. Journal 

of Agricultural and Biosystem Engineering Research 2022;3:13–26. 

https://doi.org/10.20884/1.jaber.2022.3.2.7125. 

[86] Iriany, Firman, Abednego, Sarwedi, Sibarani, Meliza. Pengaruh Perbandingan Tempurung 

Kelapa Dan Eceng Gondok Serta Variasi Ukuran Partikel Terhadap Karakteristik Briket. 

Jurnal Teknik Kimia USU 2016;5:56–61. https://doi.org/10.32734/jtk.v5i3.1546.  

[87] Mardawati E, amadhan AKR, Kusnayat A, Ardiansah I, Fitriana HN. Biobriquette: A 

Mixture of Palm Kernel Shell and Coconut Shell, an Indonesian Study Case. Ecology, 

Environment and Conservation 2022;28:1611–8. 

https://doi.org/10.53550/eec.2022.v28i03.070.  

[88] Inegbedion F, Ikpoza E. Estimation of the Moisture Content, Volatile Matter, Ash Content, 

Fixed Carbon and Calorific Values of Rice Husk Briquettes 2023;10:1–9. 

https://doi.org/10.46254/af03.20220100.  

[89] Rudiyanto B, Agustina IR, Ulma Z, Prasetyo DA, Hijriawan M, Piluharto B, et al. 

Utilization of Cassava Peel (Manihot utilissima) Waste as an Adhesive in the Manufacture 

of Coconut Shell (Cocos nucifera) Charcoal Briquettes. International Journal of Renewable 

Energy Development 2023;12:270–6. https://doi.org/10.14710/ijred.2023.48432.  

[90] Hakika DC, Jamilatun S, Zahira S, Setyarini R, Rahayu A, Sri Ardiansyah R. Combustion 

Quality Analysis of Bio-Briquettes from Mixture of Coconut Shell Waste and Coal with 

Tapioca Flour Adhesive. Indonesian Journal of Chemical Engineering 2023;1:1–10. 

https://doi.org/10.26555/ijce.v1i1.452.  

[91] Mendoza RC, Romano AD, Daracan VC, Hermocilla EO. Fuel Properties of Charcoal 

Briquettes Derived From Combinations of Coconut (Cocos nucifera L.) Husk and 

Bitanghol-Sibat (Calophyllum soulattri Burm. f.) Bark. Philippine Journal of Crop Science 

2020;45:70–5. https://ovcre.uplb.edu.ph/journals-

uplb/index.php/PJCS/article/view/536/512. 

[92] Quaicoe I, Stephens GA, Benyarku CA, Lasidzi NA. Assessment of Combustion Properties 

of Briquettes Produced from Three Different Biomasses Sourced from Tarkwa, Ghana. 

Journal of Energy Research and Reviews 2024;16:22–33. 

https://doi.org/10.9734/jenrr/2024/v16i2334.  

[93] Mustafa S, Ibrahim S. Thermal and Physical Properties of Briquette Fuels from Coconut 

Shells and Cocoa Shells. Bioresources and Environment 2023;1:45–53. 

https://doi.org/10.24191/bioenv.v1i3.39.  

[94] Musafah R, Hamzah FH. Karakteristik Briket Arang Sekam Padi dengan Variasi 

Konsentrasi Perekat Tapioka dan Sagu. Jom Faperta 2018;5:1–12. 

https://jom.unri.ac.id/index.php/JOMFAPERTA/article/view/18892. 

[95] Nandiyanto ABD, Hofifah SN, Anggraeni S, Latifah NZ, Sitanggang JE, Sopian O, et al. 

Physicochemical and mechanical properties of briquettes prepared from the combination of 

micrometer-sized areca nutshell, tofu dreg, and citronella: from the literature review to 

experiments. Materials Physics and Mechanics 2022;50:20–36. 

https://doi.org/10.18149/MPM.5012022_2.  

[96] Ujjinappa S, Sreepathi LK. Evaluation of physico-mechanical-combustion characteristics 

of fuel briquettes made from blends of areca nut husk, simarouba seed shell and black liquor. 

International Journal of Renewable Energy Development 2018;7:131–7. 

https://doi.org/10.14710/ijred.7.2.131-137.  

https://doi.org/10.32604/jrm.2023.047128
https://doi.org/10.20884/1.jaber.2022.3.2.7125
https://doi.org/10.32734/jtk.v5i3.1546
https://doi.org/10.53550/eec.2022.v28i03.070
https://doi.org/10.46254/af03.20220100
https://doi.org/10.14710/ijred.2023.48432
https://doi.org/10.26555/ijce.v1i1.452
https://ovcre.uplb.edu.ph/journals-uplb/index.php/PJCS/article/view/536/512
https://ovcre.uplb.edu.ph/journals-uplb/index.php/PJCS/article/view/536/512
https://doi.org/10.9734/jenrr/2024/v16i2334
https://doi.org/10.24191/bioenv.v1i3.39
https://jom.unri.ac.id/index.php/JOMFAPERTA/article/view/18892
https://doi.org/10.18149/MPM.5012022_2
https://doi.org/10.14710/ijred.7.2.131-137


Yulia et al. Journal of Applied Agricultural Science and Technology Vol. 10 No. 1 (2025): 53-76 

 

 

 

76 

[97] Ramdani LMA, Ahzan S, Prasetya DSB. The effect of adhesive type and composition on 

the physical properties and combustion rate of moisture hyacinth biobriquettes. Lensa J 

Phys Educ 2020;8:80–85. http://dx.doi.org/10.33394/j-lkf.v8i2.2786.   

[98] Arachchige USPR. Briquettes Production as an Alternative Fuel. Nature Environment and 

Pollution Technology 2021;20:1661–8. https://doi.org/10.46488/NEPT.2021.v20i04.029.  

[99] Dian Fatmawati. Kelapa Dengan Perekat Tetes Tebu Dian Fatmawati Priyo Heru 

Adiwibowo Abstrak. Jtm 2014;03:315–22. https://ejournal.unesa.ac.id/index.php/jtm-

unesa/article/view/10285. 

[100]. Sirajuddin Z. Pengaruh Densitas Bahan Terhadap Mutu Briket Arang Tempurung Kelapa.  

Mediagro 2021;17:26–37. http://dx.doi.org/10.31942/md.v17i1.3750.   

 

  

http://dx.doi.org/10.33394/j-lkf.v8i2.2786
https://doi.org/10.46488/NEPT.2021.v20i04.029
https://ejournal.unesa.ac.id/index.php/jtm-unesa/article/view/10285
https://ejournal.unesa.ac.id/index.php/jtm-unesa/article/view/10285
http://dx.doi.org/10.31942/md.v17i1.3750

	1. Introduction
	2. Materials and Methods
	3. Result and Discussion
	3.1. Biobriquette Processing
	3.1.1. Raw Materials
	3.1.1.
	3.1.2. Cleaning Process

	3.2. Drying of Raw Materials
	3.3. Carbonation
	3.4. Refining and Sifting
	3.5. Adhesive Mixing
	3.6. Printing
	3.7. Drying
	A. Sunlight   Drying
	B. Oven Drying

	3.8. Biobriquette Quality
	3.9. Biobriquette Quality Standards
	3.10. Moisture Content
	3.11. Ash Content
	3.12. Calorific Value
	3.13. Volatile Matter
	3.14. Density
	3.15. Burning Rate

	4. Conclusions

