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Abstract. Biobriquettes as alternative energy that can replace the role of kerosene.
Biobriquettes made from agricultural waste biomass. Biobriquettes durian peel has been
researched and developed continuously to obtain optimal quality in terms of calorific
value, compressive strength and duration of ignition. In making durian peel biobriquettes
needed other biomass mix to sustain duration of Ignition for biobriquettes durian skin
quickly burned out. Stages of making biobriquettes durian skin are: material of drying,
carbonization of biomass, grinding, mixing with adhesives, and printing. Carbonization
process is a process that is important in obtaining the biomass charcoal. Carbonization is
done by means of karbonisator pyrolysis. The purpose of this research is to study the
process of carbonization to obtain biobriquettes durian skin that of quality in terms of
value compressive strength, calorific value, and duration of ignition. Variations that done
was kind mix of biomass,coconut shells and palm shells with the massa ratio 2 : 1, type of
adhesive used tapioca powder and banana peels, carbonization of  temperature  200���
300�������	

��������������������������������������������������������������������

skin with a mixture  of coconut shell and adhesive tapioca powder and carbonization
temperature of 300 ������������� ��!cm2. The calorific value of the highest on the mix of
skin durian with coconut shells and adhesive banana skin with temperature of
carbonization 400 ������"
	
����!g, and duration of ignition highest on a mixture of skin
durian with coconut shell and adhesive banana skin at a temperature of  carbonization 300
������ #���������

Keywords : Biobriquettes, Durian peel , Carbonization.

1. Introduction
Renewable alternative energy sources is being developed in Indonesia. One of these is
biobriquettes from biomass. Biomass is composed of cellulose, hemicellulose and lignin that is
commonly found in plant parts. Biomass is a renewable reseources that can be used sustainably.

Durian peel waste is one of biomass that could be used as a raw material source of renewable
energy. Several studies of Biobriquettes of durian peel has been conducted. (Pramudya, et
al.,2011) studied the variation of biomass and adhesive mixture. However, these studies without
using the carbonization process of durian peel. In the biobriquettes manufacture, carbonization is
a very important process because it is the main process in the biobriquettes manufacture which
can affect the biobriquettes quality.

Carbonization process is done by burning biomass in open condition, the burning process then
stopped when the charcoal formed, by spraying water on the charcoal that has been formed.  This
kind of process generated a lot of ash and smoke so that the charcoal making process is not
optimal and produced only a little charcoal.  Therefore it is necessary to look for solutions, so

http://creativecommons.org/licenses/by/3.0
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that the carbonization process authoring maximum results, which produces little ash, it also can
take advantage of combustion smoke as liquid smoke which can be used as a natural food
preservative,which is not harmful.

This is known as pyrolysis process (Mira, M, 2002). The characteristics of durian peel as an
alternative fuel by the pyrolysis process has been investigated (Wahidin, 2014). In this study, the
ash content obtained is still high (18.8%), caused not using a mixture of biomass. The process of
making biobriquettes by pyrolysis carbonization been done by (Feri Fuji,2010), at a temperatures
of 210, 250, 300, 350, and 3900C using rice husk as raw materials, and the highest calorific value
obtained at 5609.453 cal/g. In addition (Warapon R, et.al, 2011) also examined biobriquettes
durian peel with a mixture of rice straw (9: 1) the calorific value obtain is 24,674MJ/kg (5902
cal/g). While (G. Siresh, et al,2016) examined the types of palm briquette powder and binder,
providing a calorific value of 20 945 MJ /kg (5010 cal/g) at 80.79% efficiency.

(Paisal,2014) conducted a study ofbiobriquettes made from durian peel using an adhesive with
banana peel waste without mixing other biomass, and the calorific values obtained 5074 cal/g.
(Sari, E, et.al ,2015) also did research on biobriquettes durian peel with a mixture of biomass
palm shells and rubber shell, using starch as an adhesive.From this study, the highest calorific
value obtained of 5118 cal/g. (Merry, et.al,2015) also examined using an adhesive calcium
hydroxide and obtained calorific value of 4968 cal/g.  Accordingly it is need to do research with
the pyrolysis carbonization process of durian peel, so that the higher ash levels can be reduced by
using a mixture of other biomass.

Moreover carbonization pyrolysis also produces liquid smoke which can be used as a
preservative. This research will be carried out at a pyrolysis carbonization temperature of 200-
400oC with adhesive from banana peels waste and starch as a comparison, by add  biomass from
coconut shell and palm shell to increase the calorific value of biobriquettes.

The purpose of this study was to determine the effect of carbonization temperature to the
biobriquettes result, the effect of biomass mixture with biomass durian peel to the  calorific value,
and the effect of adhesive type to quality of biobriquettes produced.

2. Methodology/ Experimental
This research was conducted at the Laboratory of Chemical Engineering, Universitas Bung Hatta
Padang. The research parameters consist of Fixed Parameters, Variable Parameters, and Output
Parameters.  Fixed Parameters arebiomass of durian peel, adhesive: 10% from the total biomass
mixture, biomass mixture with composition ratio 2: 1, with a total weight of biomass at 140
grams. Variable parameters is another biomass mixture,: palm shells, coconut shells; different
types of adhesives: starch and banana peels; Carbonization temperature at 200, 300, and 400���
Output parameters are compression strength, porosity, calorific value, ash content and burning
time.

2.1. Tools
Pyrolysis carbonization reactor, condenser, biomass cutlery, sifter, Mixers, grinding,
Biobriquettes Molds, basin, Zinc for drying, Stove, Pots, Spatula,  scales, oven, desiccator and
porcelain dish.
2.2. Materials
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Durian peels from Padang, B
from starch flour, banana peel, an
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Figure 4. Effect of Bioma
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Figure 11. Effect of Carbonisa

This is due to the ash conten
will burn out at higher temper
(Rosdiana, 2016), so it can be sai
to the biobriquettesash content. O
durian peel with coconut shell bi
10%. In research by Pramudya, 
shell biomass with durian seeds a
to mineral deposits that can not b
that the ash obtained is also low.

4. Conclusion
Results from the study of biobriq
a. Utilisation of durian peel was

increase the economic value o
b. Banana peel waste can be u

adhesiveness given still low 
improve the calorific value of 

c. The addition of coconut shel
durian peel.

d. Biobriquettes has the highes
mixture of coconut shell and 
reached the calorific standard 

5. Acknowledgement
Thanks to all the parties concerne

���%


��%

����%

�
��%

����%

�
��%

�
�

%

 
��
�
	
��
	
��
�&
�

ation temperature and Biomass Mixture Using A
peels To Ash Content

nt will increase at the higher carbonization tem
rature and leave the ashes as a result from 

aid that the carbonization temperature rise is dire
On the influence of the biomass mixture, biobri
iomass with adhesive banana peel provide the b
et. All (2011), biobriquettes mixture of durian

adhesive  provides the lowest ash content is 11.
be burned in the coconut shell is lower compared

quettes durian peel give some following conclusi
ste, coconut shell, and palm shells on making b
of raw materials.,
use as an adhesive in the biobriquettes manu
compared than adhesive starch, but adhesive 
biobriquettes.

ll and palm shell biomass improve the quality

st calorific value at 400�C carbonization tem
adhesive banana peel of 6040 cal/g. Calorific

based on ISO (5000 cal/g).

ed to this study: the Higher Education Research 

��� 	�� ���

��%

����%

����%

����%

����% �	��%
�	��%

���	% ����%

�����������������	������	����

�����

����

�����

��������

���

������
�����

��������

��������

Adhesive banana

mperature. Carbon
the combustion

ectly proportional
quette mixture of
est ash content is
n peel with palm
.90%. This is due
d to the others, so

ions:
biobriquettes may

ufacture, but the
banana peel can

y of biobriquettes

mperature, with a
c values obtained

and



10

1234567890‘’“”

QIR  IOP Publishing

IOP Conf. Series: Materials Science and Engineering 316 (2018) 012021 doi:10.1088/1757-899X/316/1/012021

Technology which funded this research through grants applied, also to all students of guidance
that help a lot of this research.

6. References
[1] Feri Fuji Hertanto 2010 Optimasi Kondisi Operasi Pirolisis Sekam Padi untuk Menghasilkan

Bahan Bakar Briket Bioarang Sebagai Bahan Bakar Alternatif Universitas Diponegoro
[2] G Siresh Kumar,  Dr C J Rao, Dr D Sreeramulu and SK Madhavi 2016 Evaluation of Boiler

efficiency of Bobriquettes by Indirect Method International Journal of Mechanical
Engineering and Technologi Vol. 7 Issue 6  pp 624-633

[3] John Taiwo Oladeji 2011 Agricultural and Forestry Wastes and Opportunities for their use as
an Energy source in Nigeria .an overview World Rural Observations 2011;3 (4)

[4] M Faisal, M Arif Kurniawan and Deni K 2016 Pengaruh komposisi biobriket dari TKKS,
Ampas Tebu, dan serbuk gergaji dengan perekat kanji terhadap nilai pembakaran Jurnal
Teknik Kimia no 4 vol. 22

[5] Martynis M, Sundari E, Sari E 2012 Pembuatan Biobriket dari Limbah Cangkang Kakao
Briket dari kulit Kakao Jurnal Litbang No 1 Vol. 2 Padang

[6] Nona Merry M.Mitan, Akmal H A, Nur Fathiah M N and Sian Meng Se 2015 Binder
Aplication in Durian Peels Briquettes a Solid Bofuel Applied Mechanics and Materials
vol. 761  pp 494-498 Trans Tech Publicatin Switzerland

[7] Paisal 2014 Analisa Kualitas Briket Arang Kulit Durian Dengan Campuran Kulit Pisang
pada Berbagai Komposisi Sebagai Bahan Bakar Alternatif Politeknik Negeri Ambon

[8] Pasymi 2012 Rancangan karbonisator tepat guna Untuk proses Karbonisasi temperatur
rendah Prosiding Seminar Resatek FTI ISSN 2087- 2526 Universitas Bung Hatta Padang

[9] Pound G S 1959 Further Progress in Low Temperature Carbonisation of Coal and
Production of Chemicals from Low Temperature Tar-1 Coke & Gas, 396-401

[10] Pramudya, Sari E, dkk. 2013 Pembuatan briket kulit durian dengan campuran biomassa
sawit dan perekat E-jurnal Universitas Bung Hatta

[11] Rosdiana Moeksin, Nabila Zarwan and Muhammad Albusary 2016 Pembuatan Biobriket
dari Campuran Tempurung Kelapa dan Cangkang Sawit Biji Karet Jurnal Teknik Kimia
Universitas Sriwijaya Palembang

[12] Sari E, Praputri E, dkk. 2015 Peningkatan Kualitas Biobriket Kulit Durian dari segi
campuran Biomassa, bentuk fisik, Kuat Tekan dan Lama Penyalaan Prosiding Simposium
Nasional RAPI XIV-2015 ISSN 1412-9612 Fakultas Teknik UMS Solo

[13] Sudrajat 1984 Pengaruh bahan baku, jenis perekat, dan tekanan kempa terhadap kualitas
briket arang Bogor

[14] Wahidin Nuriana, Nurfa nisa and Martana 2014 Synthesis Preliminary Studies Durian Peel
Bio Briquettes as an Alternative Fuels Conference and Exhibition Indonesia Renewable
Energy & Energy Conservations, Published by Elsevier, energi procedia 47 pp 295-302

[15] Waraporn Rattanongphisat and Sirinuch Chidaruksa 2011 A bio-fuel briquette from durian
peel and rice straw: Properties and Economic Feasibility NU Science Jurnal  8 (2) pp1-
11



 

 































 

 



 


