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ABSTRACT

Massive technological development is something that cannot be avoided in this life, because
technological development is in line with scientific progress. Indonesia is a country that has abundant
energy of various kinds source. Currently, energy use in Indonesia still comes from oil and gas earth, as
well as coal which is non-renewable resources. Dependence on energy becomes main problem in energy
supply national. Considering the need for it fuel every year continues has increased and is necessary
anticipation of the availability of energy sources which is getting thinner while the price fuel oil increases.

Every country in the world is now focusing on energy production through non-conventional sources.

Biomass is an alternative energy source to replace fossil fuels (oil earth) because it has several beneficial
properties, including being able to be utilized economically sustainable because of its renewable nature,

no contains sulfur so the biomass does not cause air pollution. Besides being able to reduce waste, if
managed properly biomass has high potential to be used as an alternative energy source in the form of
biobriquettes. The method used in this research includes the preparation of salak skin raw materials, the

carbonisation stage of salak skin, the starch adhesive preparation stage and the salak skin analysis stage,

namely the analysis of calorific value and burning rate. Based on the results of the calorific value analysis

and combustion rate analysis, it can be concluded that the biobriquette sample of salak skin with starch

adhesive has met the provisions of the SNI No. 01-6235-2000 on charcoal biobriquettes. From the results

of the study, it was also found that the Biobriket B sample, namely by using adhesive, has a high calorific

value and burning rate compared to Biobriket A, namely without using adhesive.
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1. INTRODUCTION

Massive technological development is something that cannot be avoided in this life, because technological
development is in line with scientific progress'. Indonesia is a country that has abundant energy of various
kinds source. Currently, energy use in Indonesia still comes from oil and gas earth, as well as coal which is
non-renewable resources. Dependence on energy becomes main problem in energy supply national®.
Considering the need for it fuel every year continues has increased and is necessary anticipation of the
availability of energy sources which is getting thinner while the price fuel oil increases. Loss the use of fossil
fuels besides damages the environment, is also non-renewable and unsustainable®. Energy security, as well as
effective reduction of the greenhouse gas emissions leading to the reduction in the environmental challenges,
has been globally encouraging countries to use renewable energy. Lignocellulosic biomass is a renewable,
environmentally friendly, and potentially sustainable source compared to the fossil fuels and coal®.

Exploration of plant secondary metabolites through adventitious root culture is a focal point in improving
the commercial industry’. Every country in the world is now focusing on energy production through non-
conventional sources®. Biomass is an alternative energy source to replace fossil fuels (oil earth) because it has
several beneficial properties, including being able to be utilized economically sustainable because of its
renewable nature, no contains sulfur so the biomass does not cause air pollution’. Besides being able to reduce
waste, if managed properly biomass has high potential to be used as an alternative energy source in the form
of biobriquettes®.

Biobriquettes are defined as materials burnt in a solid, tasteful form; from remnants of organic material
that has been undergo processing in a certain way. Biobriquettes can replace non-renewable energy sources,
namely materials burning fossils. Apart from that, in the area rural areas, biobriquettes can replace potential
use of firewood destroying forest ecology’. Salak fruit produces waste in the form of salak skin which is
brownish and slightly prickly, then the salak seeds have a very hard texture which is black and brown. Salak
seeds have a very hard texture so they are suitable as a basic ingredient for making briquettes'’.

2. EXPERIMENTAL

2.1. Chemicals, Equipment and Instrumentation

The tools and materials used in this research are as follows : aquadest, starch, salak skin (merck), bomb
calorimeter, furnace, Bunsen, stopwatch, methanol

2.2. Research Procedure

The method used in this research includes the preparation of salak skin raw materials, the carbonisation
stage of salak skin, the starch adhesive preparation stage and the salak skin analysis stage, namely the analysis
of calorific value and burning rate.

2.2.1. Raw material preparation stage

In this preparation stage, raw materials are prepared, namely salak skin cut into small pieces first and then
cleaned from impurities first and then dried in the sun for &+ 5 days so that the impurities disappear.
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2.2.2. Carbonisation stage

In this stage, raw material was burned to create Biomass, Biomass production by burning the salak skin
that has been prepared earlier by using used cans.

2.2.3. Starch adhesive preparation stage
o  Weighing the adhesive material, namely starch, first using an arm balance.

e Diluting the starch with water into a beaker container with a measure of 160 grams of starch and 200 mL
of distilled water.

o The results of the mixture of starch and distilled water are stirred until smooth, then heat it using a Bunsen
heater until the mixture becomes thick.

2.2.4. Analysis stage

Samples of salak skin biobriquettes that have been produced are then tested for calorific value and
combustion rate to determine whether they meet the requirements of the SNI No. 01-6235-2000 or not.

3. RESULTS AND DISCUSSION

3.1. Analysis of Characterization Results

The processing of salak skin resulted in salak skin that was already in the form of charcoal. The
biobriquette samples were then separated into two samples, namely Biobriquet A (salak skin biobriquet sample
without adhesive) and Biobriquet B (salak skin biobriquet sample with adhesive). The resulting biobriquette
products were then analysed by calorific value test and burning rate test. The results of the analysis are shown
in the explanation below.

e (Calorific value analysis results

Analysis of the calorific value contained in snake fruit peel biobriquettes using a Bomb Calorimeter. The
amount of heat is measured in calorific units and the result of complete oxidation of the salak bark biobriquettes
in the Bomb Calorimeter device is called the calorific value of the biobriquettes. The results of the calorific
value analysis can be seen in the following tables and graphs.

Table 1. Calorific value analysis results

Sample Calorific value (Cal/gr)
Biobriquette A 5132
Biobriquette B 5329
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Calorific Value Analysis Results

5350 5329
5300

5250

5200

5150 5132

5100

5050

5000
Biobriquette A Biobriquette B

Calorific Value Analysis

Figure 1. Calorific Value Analysis Results Graph

The calorific value determines the quality of the briquettes. The higher the calorific value, the better the
quality of the biobriquettes'!. Based on the results of the analyses studied, it was found that both
biobriquette samples, namely Biobriket A and Biobriket B, had fulfilled the provisions of SNI No. 01-
6235-2000 at least 5000 Cal/gram.

e Burning rate analysis results

Burning rate analysis was conducted by burning the previously carbonised salak skin biobriquettes to
determine the length of time a biobriquette burns. After that, the burnt snake fruit peel biobriquettes were
weighed using digital scales. The duration of ignition time was calculated using a stopwatch.

The results of the burning rate analysis can be seen in the following tables and graphs.

Table 2. Burning rate analysis results

Sample Burning rate (minute)
Biobriquette A 143,71
Biobriquette B 164,22
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Burning Rate Analysis Results
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Figure 2. Burning Rate Analysis Results Graph

Burning time is the ability of biobricks expressed in the time interval from first ignition to complete
combustion to ash'!. In this analysis, researchers used a stopwatch to determine the time of change of the
briquette from starting to ignite until it became ash. This burning rate affects the calorific value produced. The
higher the calorific value of the briquette, the better the combustion rate of the briquette’. The adhesive is
needed as a binder for the biomass to form more homogeneous biobriquettes during compression and not easily
crushed when removed from the mould.

4. CONCLUSION

Based on the results of the calorific value analysis and combustion rate analysis, it can be concluded that the
biobriquette sample of salak skin with starch adhesive has met the provisions of the SNI No. 01-6235-2000 on
charcoal biobriquettes. From the results of the study, it was also found that the Biobriket B sample, namely by
using adhesive, has a high calorific value and burning rate compared to Biobriket A, namely without using
adhesive.
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