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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�������	
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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 6. Effect of Biomass M
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Figure 11. Effect of Carbonisa
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