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Abstract. The use of agricultural solid waste is one alternative source of energy 
substitutes, generally made into charcoal briquettes. In making charcoal 
briquettes, binder is needed to bind charcoal particles. In this study used vehicle 
lubricating oil was used as an alternative binder. Charcoal briquettes 600 mesh 
from corn cobs and coconut shell waste are made on the composition of raw 
materials of 75% corn coke charcoal, 25% coconut shell charcoal with a total 
weight of 100 grams. In each mixture, SAE 40 used lubricating oil was given with 
variations of 5 ml, 10 ml and 20 ml. Then each raw material weighing 16 grams 
was put into a mold measuring 2.2 cm in diameter and 6.33 cm high and 
pressurized by using a hydraulic press for 15 minutes until the briquette was 
formed. The results of the study showed that adding 20 ml of used lubricating oil 
gave the best characteristics of charcoal briquettes. 

 
1. INTRODUCTION 

Supporting the continuity of national development, the energy sector has a very strategic 
role [1]. Fossil fuels are the most important energy sources and their consumption is 
increasing day by day, due to increasing population and industrial growth in developing and 
developed countries [2]. As a result, fossil fuel reserves such as petroleum, natural gas and 
coal which have been the main sources of energy are running low [3]. This decline in reserves 
of major energy sources raises concerns about the scarcity of fuel in the future. Therefore, the 
reduction in reserves needs to be found an alternative solution. 

The used of agricultural and plantation solid waste is one alternative energy source [4,5]. 
Generally the solid waste is made into charcoal in the form or charcoal briquettes [6,7,8]. In 
the manufacture of charcoal briquettes made from agricultural and plantation waste, it is 
needed a binder to bind the charcoal particles to each other and not be easily destroyed. The 
binders can be organic or inorganic agents. Some of the identified binders of organic nature 
are heavy crude oil, starch and molasses. The inorganic binders include clay, sodium silicate 
and cement [9]. Various types of adhesives used in the study include tapioca flour [8], 
cornstarch, pectin [10], lubricating oil sludge [11], coal tar and coal tar sludge [12], sago 
starch [13]. The binder types, the number of binder agents and water addition, have significant 
effects on the thermal behavior and combustion of the briquettes [14]. 

Used motorized lubricant oil is very common and is sometimes not recycled again. This 
is bad for the environment. Therefore the use of used motorbike oil is an alternative that can 
be used as a binder as well as used material that still contains calorific value that may still be 
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used. For this reason, this study seeks to determine the effect of the use of used vehicle oil by 
varying its volume on the characteristics of charcoal briquettes made from a mixture of 
corncobs and coconut shells. 
 
2. MATERIAL AND METHODE 
2.1 Material 

The materials used in this study are corn cobs from agricultural land in Karo land, 
Sumatra and coconut shells obtained at traditional markets in the city of Medan, Indonesia. 
Meanwhile the used motor oil used lubricant is SAE 40. 
2.2. Method 

Corn cobs and coconut shells are first made. The authoring is done by a simple method, 
namely by a heap. To facilitate the combustion process feed fuels such as wood are used. 
Furthermore, corn cobs and coconut shells are poured into the fire, then corn cobs and 
coconut shells are piled with soil. The pile is left for 5-7 hours. After getting the charcoal then 
it is ground and filtered with MESH 600. 

Filtered corn cobs and coconut shells are then made into briquettes in the material 
composition of 75% corn cobs charcoal, 25% coconut shell charcoal with a total weight of 
100 grams. In each mixture SAE 40 used lubricants with 5 ml, 10 ml and 20 ml were added. 
Then each raw material that has been mixed with used oil is then put into a mold measuring 
2.2 cm in diameter and 6.33 cm high. Then 16 grams of charcoal flour is pressurized using a 
hydraulic press for 15 minutes until the briquette is formed. Each sample variation was made 
of 3 pieces and taken an average for the value of the briquette density, moisture content, ash 
content, volatile matter levels, bound carbon content and heat value. 
 
3. RESULTS AND DISCUSSION 

The results of the study include analysis of moisture content, ash content, volatile matter 
content, bound carbon content and heating value as presented in Table 1 below. 

Table 1. Characteristics of Charcoal Briquette Mixture of Corn Cobs and Coconut Shell 
Variable Corn 

Cobs 
charcoal 

Coconut 
shell 

charcoal 

Corn cobs charcoal 75% : 
Coconut shell charcoal (25%) 

Number of volume of used lubricants 
0 ml 0 ml 0 ml 5 ml 10 ml 20 ml 

Density (gr/cm3) 1,25 1,52 1,39 1,45 1,62 1,81 
Moisture content (%) 17,56 12,79 6,27 5,76 5,21 3,59 
Volatile matter (%) 68  47,4 7,23 11,5 15,56 16,16 
Ash content (%) 2,87 1,56 7,83 6,41 5,72 5,45 
Bound carbon content (%) 11,57 38,25 78,67 76,33 73,51 74,8 
HHV (kj/kg) 31617 35294 29779 32353 33455 35661 
LHV (kj/kg) 28377 32054 26539 29113 30215 32421 

 
Table 1 shown that the density of charcoal briquettes from coconut shell is higher than 

corncobs. However, in a mixture of 75% corn cobs and 25% coconut shell and the addition of 



20 ml of used oil, the highest density of briquette charcoal is due to the higher bond between 
the charcoal grains. 

Likewise for the lowest moisture content value of 3.59% found in the treatment of 
corncob charcoal composition with coconut shell charcoal mixed with oil (75%: 25% + 
20ml). High moisture content in the treatment caused by the bond density between the grains 
on the charcoal is quite high. 

Mixing of corn cobs charcoal and coconut shell charcoal causes a decrease in the value of 
the evaporation of the charcoal briquettes when compared to corn cobs charcoal briquettes 
and coconut shell charcoal briquettes. The addition of used lubricating oil will increase the 
levels of evaporating substances that are on the briquette mixture of corn cobs and coconut 
shell. 

The lowest ash content value of 1.56% was found in the treatment of corncob charcoal 
composition with coconut shell charcoal (0%: 100%), while the highest value of 7.83% was in 
the treatment of corncob charcoal composition with coconut shell charcoal (75% : 25% + 
0ml). Adding oil to the charcoal briquette mix with corn cobs with coconut shell turns out to 
reduce ash content. 

The lowest value of 11.57% was found in the treatment of corncob charcoal composition 
with coconut shell charcoal (100%: 0%). With the addition of adhesives made from used 
lubricating oil, it turns out to be able to increase the levels of carbon bound briquettes. 

The heating value greatly determines the quality of charcoal briquettes. The higher the 
calorific value of the charcoal briquettes, the better the quality of the charcoal briquettes 
produced. According to Aloysius Kahariayadi [15] the heating value is influenced by water 
content and ash content of charcoal briquettes. The higher the water content and ash content 
of charcoal briquettes, the lower the heating value of charcoal briquettes produced. 

The lowest HHV calorific value is 29779.49 kJ / kg and LHV is 26539.49 kJ / kg found 
in the composition of corncob charcoal with coconut shell charcoal (75%: 25% + 0ml), while 
the highest HHV value is 335661 kJ / kg and LHV of 32421  kJ / kg contained in the 
treatment of corncob charcoal composition with coconut shell charcoal mixed with used oil 
(75%: 25% + 20ml). The increase in the heating value of the briquettes produced shows that 
the corncob charcoal with coconut shell charcoal with more adhesive does have a high heating 
value. 
 
4. CONCLUSION 
The results of this study have shown that, the briquettes charcoal produced from coconut sheel 
and corncobs with used lubricants as a binder would make good biomass fuels. The following 
observations were made during the investigation aids in faster combustion, as percentage of 
volatile matter is more, calorific value high enough to produce sufficient heat, as percentage 
of moisture content is less. 
 
REFERENCES 
1. Lubis, A. and A. Sugiyono, Overview of Energy Planning in Indonesia, Technical 

committee meeting to asses and compare the potential rule of nuclear power and other 
option in alleviating health and environental impacts electricity generation, 14 – 16 
October 1996, Vienna, Austria. 

2. R Mythili, P Venkatachalam, Briquetting of Agro-residues, Journal of Scinetific & 
Idustial Research, vol.72, January 2013 



3. Indarti, Country Paper. Indonesia regional seminar on commercialization of biomass 
technology. 4 – 8 June 2001, Guangzhou, China. 

4. Anjali Nair, Palak Saxena, Kishan Parekh, Anant Singh, Rahul Vansadia, Vidhi Patel, 
Briquettes Making from Solid Waste: A Review, International Journal of Innovative 
Research in Science, Engineering and Technology, Vol. 8, Issue 1, January 2019  

5. Esmar Budi,  Pemanfaatan Briket Arang Tempurung Kelapa Sebagai Sumber Energi 
Alternatif,  Jurnal Sarwahita Vol. 14 No. 01 Tahun 2017 

6. Riska Sahputri, Syafruddin, Selvie Diana, Pembuatan briket dari arang batang jagung dan 
tempurung kelapa,  Jurnal Reaksi (Journal of Science and Technology) Jurusan Teknik 
Kimia Politeknik Negeri Lhokseumawe Vol. 11 No.1, Juni 2013 ISSN 1693-248X 

7. Kindie Asmamaw, Nigussie Mulugeta, Experimental Investigations on Briquettes 
Produced Frommaize Cobs and Rice Husks, International Journal of Engineering 
Research & Technology (IJERT), Vol. 2 No. 10, 2013. 

8. Ummi Kalsum,  Pembuatan briket arang dari campuran limbah tongkol jagung, kulit 
durian dan serbuk gergaji menggunakan perekat tapioka,  Distilasi, Vol. 1 No. 1, 
September 2016. 

9. Kenechukwu Ugwu, Kevin Agbo, Evaluation of binders in the production of briquettes 
from empty fruit bunches of Elais Guinensis, International Journal of Renewable and 
Sustainable Energy, Vol. 2 No. 4, 2013 

10. Karine Zanella, Vinicius O. Concentino, Osvaldir P. Taranto , Influence of the Type of 
Mixture and Concentration of Different Binders on the Mechanical Properties of “Green” 
Charcoal Briquettes, CHEMICAL ENGINEERING TRANSACTIONS Vol 57, 2017 

11. Tonghuan Zhang, Xin Chen, Xi Zhao, Yingjie Gao, Yanwei Song, Preparation of 
briquette coal with a lubricating oil sludge as binder, Advances in Engineering Research, 
volume 170, 2018 

12. M.G. Montiano, E. Díaz-Faes, C. Barriocanal, Effect of briquette composition and size on 
the quality of the resulting coke, Journal of Fuel Processing Technology, Vol. 148, July 
2016 

13. Ramadani, Faizal Hamzah, Farida hanum Hamzah, Manufacture oil palm’s leaves (elaeis 
guineensis jacq.) charcoal briquette with sago starch adhesive (metroxylon sago rott.), 
JOM Faperta UR, Vol. 4 No. 1, 2017 

14. N. Altun, C. Hicyilmaz, and A. Bagci, “Combustion Characteristics of Coal Briquettes 
(Thermal features)”, Energy & Fuels, Vol. 17, pp1266-1276, 2003 

15. Aloysius Kahariayadi, Dina Setyawati, Nurhaida, Farah Diba, Emi Roslinda, Kualitas 
arang briket berdasarkan persentase arang batang kelapa sawit (elaeis guineensi jacq) dan 
arang kayu laban (vitex pubescens vahl), Jurnal Hutan Lestari, Vol. 3 No. 4, 2015. 

 
 


