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Abstract. Coal in Sulawesi, especially in South Sulawesi, has several shortcomings
since it contains sulfur and produces a high ash content that affects the environment.
Desulphurization with High-Temperature Combustion Methods is a sulfur content
analysis method using the SC-144DR Dual Range Sulfur Analyzer coal tool, which is
one of the methods used to reduce sulfur in coal. Based on the results of the study, it
was obtained: a mixture of coal with mangrove wood charcoal with the composition
of 25% Sin coal + 75% MWC = 0.067% sulfur content, 50% Sin coal + 50% MWC =
0.089% sulfur content and 75% Sin coal + 25% MWC =0.107% sulfur content. These
results indicate that the more addition of mangrove charcoal, the lower sulfur content in
the coal. Decreasing sulfur content can improve the quality of the coal produced,
especially in combustion systems that affect the environment.

1. Introduction

Coal is the most abundant resource in Indonesia, especially in South Sulawesi. In Indonesia,
the coal is used around 70% for power plants by several power companies, around 10% for the
cement industry, and the remaining 20% is utilized by other industries and in the metallurgical
process. As economic growth increases, the amount of petroleum reserves is running low, so
coal utilization increases [1,2].

There are some weaknesses in the use of coal as fuel, one of which is that the coal contains a
high content of ash and sulfur. At the combustion process, the coal will produce emissions of
toxic particulate matter, trace elements, and SO2 which significantly impact the environment
[3,4] According to [l] coal in Bulupodo and Bongki Villages, Sinjai Regency produces
moderate-high ash content which shows that clay is the mineral that contributes the most through
microscopy analysis.

In Indonesia, based on [5], the high total sulfur, ash content, and low calorific value
significantly affect the quality of coal, especially those found in Sulawesi. Coal in South
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Sulawesi, especially in Kaloling Village, Sinjai Regency is classified as low-rank coal even
though it contains a low sulfur content of 0.272%. but its ash content is very high at 52.41% and a
low calorific value of 3800.1 cal/ gram which causes it to be underutilized as a source of energy.
Therefore, some efforts are needed to improve the quality of coal to overcome the obstacles in
utilizing it as an energy source. Besides the coal, biomass also has good quality specifications as
fuel. Mangrove wood charcoal produces a fairly high heating value of 540404 cal/ gram, and
low sulfur content of around 0.029% and ash content: 6.34%, therefore, it can be considered as
an environmentally friendly fuel [6].

As an effort to improve the quality of the coal, especially in South Sulawesi, it needs some
efforts to reduce any contents which bring an impact on environmhtal pollution and coal
quality. There have been many studies on improving the quality of the coal by reducing the
sulfur and ash content, which have an impact on the environment [3,5,7-32], but there are still
very few studies investigating desulphurization using mangrove wood charcoal. This study
aims to utilize mangrove wood charcoal for the desulphurization process in coal to reduce its
sulfur content.

2. Samples and method

The following coal and wood sampling locations in Sinjai Regency, South Sulawesi can be seen

in figure 1:
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Figure 1. Map of the location of South Sulawesi coal sampling and mangrove wood charcoal
in Sinjai Regency.

The location of the Sinjai Regency is located in the eastern part of South Sulawesi
geographically with a large area. It has the potential of natural resources, which is quite
potential to be developed. Sinjai Regency is geologically located between 50 2 '56' - 50 21'16'
'South Latitude (LS) and 1190 56' 30 " - 1200 25'33 " east longitude (BT) on the East Coast
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Section South Sulawesi Selatan Province. There are ten villages in East Sinjai district, namely
Biroro Village, Kaloling Village, Kampala Village. Kessingmarannu Village, Lasiai Village,
Panaikang Village, Patalassang Village, Sanjai Village, Saukang Village, Saukang Village,
Mangara Bombang Village and Tongke-tongke Village [33] In this study the location of coal
sampling is located in the village of Kaloling, East Sinjai, South Sulawesi and mangrove wood
charcoal is located not far from the coal sampling area, namely in the Village of Magara
Bombang, East Sinjai, South Sulawesi.

In this study, coal crushing and mangrove wood charcoal were crushed separately so that the
small size was obtained, which made it easier during the grinding process. After the crushing
process is carried out, the grinding process is carried out and then the sample is sieved using a
200 mesh sieve size for each sample [6,34] A 200 mesh sieve size was used to accelerate
combustion so that perfect combustion was obtained during sulfur analysis. This research,
High-Temperature Combustion A method is a method for analyzing sulfur content using the
Dual Range Sulfur Analyzer SC-144DR (ASTM D. 3177).

3
gResults and discussion

3.1. Sulfur Analysis

3.1.1. Before mixture
The result of Sulfur analysis before in a mixture of coal and mangrove wood charcoal is shown in
the

Table 1. Sulfur analysis before in a mixture of coal and mangrove wood charcoal

ID Sample Sulfur (%)
Sin coal 0.272
MWC (manerove wood 0.029

SIN: Sinjai Coal
MWC: Mangrove Wood Charcoal

The sulfur analysis in table 1. shows that Sinjai coal contains quite a lot of sulfur, while
mangrove wood charcoal contains a bit of sulfur content. Nevertheless, Sinjai coal is still
considered safe or low sulfur category >1% [1.,34]

3.1.2. After mixture
The result of sulfur analysis after getting mixed with the coal and mangrove wood charcoal is
shown in Table 2.

Table 2. sulfur analysis after getting mixed with the coal and mangrove wood charcoal

ID Sample
Sin coal (%) MWC (%) Sulfur (%)
75 25 0.067
50 50 0.089
25 75 0.107
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Figure 2. Graph of sulfur analysis after getting mixed with the coal and mangrove wood
charcoal

Table 2 and figure. 2 show significant results, for the mixture of coal with mangrove
charcoal with a composition of 25% Sin coal + 75% MWC = 0.067% sulfur, 50% Sin coal +
50% MWC = 0.089% and 75% Sin coal + 25% MWC = 0.107%. Based on the findings of
this study, it can be concluded that the more addition of mangrove charcoal, the lower sulfur
content in the coal. Decreasing sulfur content can improve the quality of the coal produced,
especially in combustion systems that affect the environment [2.4].

4. Conclusions

This study obtained significant results as follows. The lowest sulfur content is obtained from
the composition of 25% Sin coal + 75% MWC = 0.067%, the second one is the composition of
50% Sin coal + 50% MWC = 0.089% and the highest one is 75% Sin coal + 25% MWC =
0.107%. Therefore, it can be concluded that the more addition of mangrove charcoal
composition, the lower the sulfur content in the coal. As a result. mangrove charcoal is best
used as desulphurization in the coal. The sulfur content obtained can affect the quality of the

coal, so it can be utilized as the best quality alternative energy source, especially for the
environment.
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