| JESCA

International Journal of Engineering and Science Applications

Vol 9 Issue 1 2022
ISSN 2406-9833

Vertical Distribution of Total Sulfur in Coal Seamsin Tamalea
Village, Bonehau Regency, West Sulawesi Province

T U. Taliding, S. Widodo", A. Ilyast Sufriadin®, AV. Anast, UR. Irfan?
Department of Mining Engineering, Engineering Faculty, Hasanuddin University, Makassar, 90245,
Indonesia.
2Department of Geological Engineering, Engineering Faculty, Hasanuddin University, Makassar, 90245,
Indonesia.
*Corresponding authors : srwd007@yahoo.com

Abstract

Sulfur content plays an important role in determining quality and utilization of coal. This study anayzes the
total sulfur content in the coal seam, overbunden, and underburden. The aim of the study is to analyses the
vertical distribution of total sulfur content in the eight samples (four coal, two overburden and two
underburden samples). Coal sampling in this study is done by channel sampling with ply by ply method. The
analysis of total sulfur at A and B stations show that the overburden (roof) has total sulfur of 0.20% and
0.23%, the underburden (floor) has total sulfur of 3.85% and 5.80%. The coa sample at the top ply (ply 1)
hastota sulfur of 0.86% and 1.30%, while the coal at the32 bottom ply (ply 2) has total sulfur of 2.27% and
4.45%. The data shows that the total sulfur content in the bottom ply (ply 2) of coal and underburden (floor)
is higher than in the top ply (ply 1) of coal as well as overburden (roof). It can be concluded that the
concentration of total sulfur tend to be low (decrease) from the floor (underburden) to the roof (overburden).
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1. Introduction

Cod is an dternative energy source widely
used for steam power plants and other uses. Coal
resources are scattered in several regions in
Indonesia. The coal samples in this study
originated from Tamaea Village, Bonehau
Regency, West Sulawesi Province.
Stratigraphically the Torgja Formation is a coal-
bearing formation in Bonehau Regency. The
Eocene Torga Formation indicates the presence
of coal, sandstone and claystone [1].

Sulfur in coa is an important factor in
determining coal quality and evaluating coal
resources [2, 3]. Sulfur can negatively impact for
industry and the environment, such as the
formation of acid mine drainage so that the tota

sulfur content becomes a major consideration in

coa utilization [4-8]. Previous study for total
sulfur, proximate, and calorific valuein Indonesia
have been done by some authors[9, 10].

Sulfur content in coa are divided into two
categories, namely organic sulfur and inorganic
sulfur. Inorganic sulfur present in the form of
sulfates, and sulfides, where pyrite and marcasite
are sulfide minerals are mostly found in coal [2, 4,
8, 11-15]. Organic sulfur includes mercaptans,
disulfides, thioethers, sulfoxides, sulfones,
thiophenes, and sulfonates [11].

The presence of sulfur in coal varies widdly.
Determine the level of sulfur content in coal is
classified into four parts: coal with asulfur content
of less than 1% is referred to as coal with low

sulfur content. In contrast, coa with a sulfur
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content of 1% - 3% is referred to as coal with
moderate sulfur content. Coa with a sulfur
content of more than 3% are referred to as coa
with high sulfur content [2, 5, 7, 8, 16-18], but in
general, the sulfur content in cod that is often
found is around 0.5% - 5%, while the sulfur
content with a percentage of 4% - 11% is super
high sulfur (SHS) coal, which is coal that is very
rich in organic sulfur [2, 19].

The depositional environment also influences
the abundance of sulfur in coal. Most coal seams
affected by water have moderate to high sulfur
content, where sulfate in seawater accumulates
and diffuses into the peat during the deposition
process [2, 4, 7, 20]. The influence of the
depositional environment causes the floor and
roof of coal to be one of the carriers of sulfur in
coa. This proves many studies regarding sulfur
associated with floor (underburden) roof

(overburden) of coal that can produce acidic water

[4,5, 7,21, 22]. Thisstudy aimed to determinethe
vertical distribution of total sulfur content in the

coal seam using total sulfur analysis.

2. Methodology

Research methods in this study consist of field
and laboratory research. Field research is carried
out in Tamalea Village, Bonehau Regency, West
Sulawes Province, with two sampling point
stations, namely station A and B. Station A is
located a coordinates 2°28'15.85"'S / 119
°19'39.01"E and station B is Stuated at
coordinates 2°28'32.85"S / 119°20'10.39"E
(Figure 1). Sampling process was done by channel
sampling method. Sampling process was carried
out starting from the roof to the floor of coal seam
using ply by ply system. The observation should
be conciderated based on the differences in
physical conditions both in terms of color and

hardness of the coal, roof and floor.
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Figure 1. Map of sampling locations for coal, overburden (roof) and underburden (floor) in

Tamalea Village, Bonehau Regency, West Sulawesi Province.
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In laboratory research, the processing of coal,
roof and floor samples is carried out in a size
reduction stage using acrusher, then grinding with
a ball mill to form the sample into powder, then
sieved with a size of 65 mesh (<0.25 mm), then
analyzed using an automated LECO SC-344
carbon sulfur analyzer which aims to determine
the total sulfur content contained in coal, roof and
floor samples. Total sulfur analysis using ASTM
D4239-2018 standard [23]. The sample
processing was carried out at the Mineral and Coal
Analysis Laboratory of PT. SUCOFINDO
M akassar.

3. Resultsand Discussion
A. Coal, overburden (roof) and underburden

(floor) Station A

The results of the field research at station A
consisted of four samples consisting of samples
overburden (roof), underburden (floor) and two
samples of coal. Cod at station A has a cod
thickness of about 2 meters, as shown in Figure 2.
Macroscopically the coal at station A has a
different color, and a different hardness level
between the top and the bottom ply of coal, the
color on thetop ply coal looks brighter compare to
the coal at the bottom ply. The bottom ply looks
duller, so separating the samples based on these
differences is necessary. The results can be
distinguished during the analysis, and the
distributin of sulfur can be interpreted properly.
The sample code BNHO1-PL 01 represents the top
of the coa ply 1, BNHO1-PLO2 represents the
bottom coa ply 2, BNHO1-RF is the gray clay
rock representing the overburden (roof) and
BNHO1-FL is aso a brownish-gray clay rock

representing the underburden (floor) or bedrock.

B. Coal, overburden (roof) and underburden

(floor) Station B

Theresults of thefield research at station B are
not much different from station A which consists
of four samples consisting samples of overburden
(roof), underburden (floor) and two samples of
coal. Coal at station B has a thickness of about
1.60 meters of coal, as shown in Figure 3.
Macroscopically the coal at station B has different
colors. With different levels of hardness between
the top and the bottom ply of coal, the color of the
coal at the top looks brighter. In contrast, the
bottom ply of the coal looks duller. Based on these
differences, it is necessary to separate the samples
as a station A, so that the results can be
distinguished specifically during the analysis and

the distribution of sulfur content can beinterpreted
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Figure 2. Coal, overburden (roof) and underburden
(floor) at Station A
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Figure 3. Coal, overburden (roof) and underburden (floor) at Station B

precisely. The sample BNHO2-PLO1 represents
the top of the coa ply 1, BNHO02-PL 02 represents
the bottom coal ply 2, BNHO2-RF is a gray clay
rock representing the overburden (roof), and
BNHO2-FL is aso a brownish-gray clay rock
representing the underburden (floor) or bedrock.

C. Results of total sulfur analysis in coal,
overburden (roof) and underburden (floor)
Sation A
Based on the analysis of total sulfur that has

been carried out on samples at station A, the total

sulfur values are different. The results of the
analysis of total sulfur in Table 1 show the

percentage of total sulfur BNHO1-RF of 0.23%,

BHO1-PLO1 of 0.86%, BNHO1-PLO2 of 2.27%,
and BNHO1-FL of 3.85%. Based on the results of
the total sulfur analysis shows that the total sulfur
tend to be increasing from the roof to the floor as
shown in Figure 4. This indicates that the total
sulfur distribution in vertical profile from the
bottom (floor) to the top (roof) tend to be
decreasing. It can be interpreted that the source of
sulfur content in coal originited from underburden
(floor).

Table 1. Results of total sulfur analysis of coal, overburden (roof) and underburden (floor) for station A

No Sample Code Total Sulfur (%)
l BNHOL-RE (323
2 BNHOL-PLOL (.56
3 BNHOL-PLO2 227
4 BNHOL-FL 385
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Figure 4. Tota sulfur content of coal, overburden (roof), and underburden (floor) for station A.

D. Results of total sulfur analysis in coal,
overburden (roof) and underburden (floor)
Sation B
Theresultsof total sulfur analysisare shownin

Table 2, and show the percentage of total sulfur

BNHO2-RF is 0.20%, BHO02-PLOl is 1.30%,

BNHO2-PLO2 is 4.45%, and BNHO2-FL of

5.80%. Similar to the results of the total sulfur

analysisfor station A, theresult of station B shows

the total sulfur tend to be increasing from the roof
to the floor as shown in Figure 5. Samples for
station B demonstrate that the total sulfur
distribution in vertical profile from the bottom
(floor) to the top (roof) tend to be lower. It can be

estimated that of sulfur content in the coal derived

from underburden (floor) during coal formation.

4. Conclusion

Tota sulfur content at the study area (station A
and B) are categorized in four types, namely low,
moderate, high, and super high sulfur (SHS). The
sample shows top ply of coad has a low to
moderate total sulfur, which is in the range of
0.86% to 1.30%, while the bottom ply of coal has
amoderate to super high total sulfur, which isthe
value around 2.27% to 4.45%. The overburden
(roof) has low total sulfur that is in the range of
0.20% to 0.23%, while the underburden (floor)
has high to super high total sulfur which the value

Table 2. Results of total sulfur analysis of coa, overburden (roof), and underburden (floor) for station B

No Sample Code ‘Total Sulfur (%)
1 BEMNHM2-RF 0.2
2 BNHNZ-PLO] |30
3 BMHIZ-PLUZ 4.45
4 RWHOZ-FI. 5RO
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Figure 5. Tota sulfur content of coal, overburden (roof), and underburden (floor) station B.

range from 3.85% to 5.80%. It can be concluded
that the high total sulfur content in the coa seam
originated from the underburden (floor) during
coal formation.

Acknowledgments: This study is a scientific
work as a part of the reguirements of Mining
Engineering Master Program. The authors would
like to thank to the Mining Engineering
Department as well as Minerd Anaysis and
Processing Laboratory Hasanuddin University for
all supporting facilities provided during our study.
The authors aso wish to thank Mr. Perdianus
Matarru's for his support during our coal sampling
in the field, and PT. Sucofindo Makassar for coal
samples analyses. We would like also to express
our gratitude to editor and anonymous reviewers
for their help, reviews, and comments for our

manuscript.

References
[1] Ratman, N., and Atmawinata, S., 1993. Peta
Geologi Lembar Mamuju, Sulawes, Pusat

[2]

(3]

[4]

[5]

Penelitian dan Pengembangan Geologi,
Bandung.

Chou, C.-L., 2012. Sulfur in coals: A review
of geochemistry and origins. International
Journal of Coal Geology 100, 1-13.
Artiningsih, A., Widodo, S., and Firmansyah,
A., 2015. Studi penentuan kandungan sulfur
(sulphur analysis) dalam batubara pada PT.
Geoservices Samarinda Kalimantan Timur.
Jurnal Geomine, 02, 68-71.

Anggayana, K., Darijanto, T., and Widodo,
S., 2003. Studi pirit sebagai sumber sulfur
pada batubara. Jurnal Teknologi Minerad,
Ingtitut Teknologi Bandung, ISSN 0854-
8528, X, 3-14.

Widodo, S., Oschwann, W., Bechte, A.
Sachsenhofer, R.F., Anggayana, K., and
Puettmann, W., 2010. Distribution of sulfur
and pyrite in coa seam from Kutai Basin
(East Kalimantan, Indonesia): implication for
palecenvironmental conditions. International
Journal Coal Geology, 81, 151-162.

30



[6]

[7]

(8]

[9]

[10]

[11]

Zhu, Q., 2014. Coa sampling and analysis
standards. In IEA Clean Coa Centre (Issue
2014).

https://www.usea.org/sites/def aul t/files/0420
14 Cod sampling and
standards_ccc235.pdf
Widodo, S., Sufriadin.,,
Anggayana, K., 2016. Characterization of

anaysis

Ima, A. and

some coa deposits qudity by use of
proximate and sulfur analysisin the southern
International

am Sulawesi, Indonesia,

Journal of Engineering and Science
Applications, 3, 137-143.
Widodo, S, Sufriadin,, Ansyariah.,

Budiman, A.A., Asmiani, N., Jafar, N., and
Babay, M.F., 2019. Karakterisasi minera
pirit pada batubara berdasarkan hasil analisis
mikroskopi, proksimat, total sulfur, dan
Difraksi Sinar X: potensi terjadinya air asam
tambang. Jurnd GEOSAPTA, 5(2), 121-126.
Huseini, F., Solihin., and Pramusanto., 2018.
Kgjian kualitas batubara berdasarkan andlisis
proksimat, total sulfur dan nilai kalor untuk
pembakaran bahan baku semen di PT Semen
Padang Kelurahan Batu Gadang, Kecamatan
Lubuk Kilangan, Kota Padang Proving
Sumatera  Barat.  Prosiding  Teknik
Pertambangan, 4(2), 668-677.
Hilmi, A., Ulfa, A.M., and Sulaimansyah.,
2021. Analisis proksimat, kandungan sulfur
dan nilai kalor dadam penentuan kualitas
batubara.
Engineering, 1(2), 85-94.
Zhang, L., Li,Z., Yang, Y., Zhou, Y., Li, J,
Si, L., and Kong B., 2016. Research on the
composition and distribution of organic
sulfur in coal. Molecules, 21(5), 2-13. [12]

Indonesian Journal of

[13]

[14]

[15]

[16]

[17]

[18]

Gao, F., Ja, Z., Qin, M.-L., Mu, X.-G,,
Teng, Y.-F., Li, Y.-D., and B, Q.-H., 2022.
Effects of organic sulfur on oxidation
spontaneous combustion characteristics of
coking coa. Energy Exploration &
Exploitation, 40(1), 193-205.

Bame, B.E., 1956. Inorganic sulphur in
some Australian coals. Fuel 29, 21-22.
Mackowsky, M.Th., 1943. Mikroskopische
Untersuchungen Uber die anorganischen
Bestandteile in der Kohle und ihre
Bedeutung fir Kohlenaufbereitung und
Kohlenveredliung. Arch.
Forschung, 4, 1-16.

Taylor, G.H., Teichmiller, M., Davis, A.,
Diessel, C.F.K., Littke, R., Robert, P., 1998.
Organic Petrology. Gebriider Borntraeger,
Berlin, 1-704.

Dai, S, Ren, D., Zhou, Y., Chou, C.-L.,
Wang, X., Zhao, L., and Zhu, X., 2008.

Mineralogy and geochemistry of a

Bergbau

superhigh-organic-sulfur coal, Yanshan
Codfi eld, Yunnan, China: evidence for a
volcanic ash component and influence by
submarine exhalation. Chemical Geology,
255, 182-194.

Sufriadin., Widodo, S., and Mendaun, Y.,
2016. Andisis petrografi
batubara Sinjai, Sulawesi Selatan. Jurnal
Penelitian Enjiniring, 20(2), 21-25.
Widodo, S., Sufriadin.,, Thamrin, M.,
Wahyufirmansyah., and Jafar, N., 2020.
Mineralogy and quality of Banti cod,

Baraka District, Enrekang Regency, South

dan kuadlitas

Sulawes Province, Indonesia. IOP Conf.
Series: Earth and Environmental Science
473, 1-9.

31



[19]

[20]

[21]

Chou, C.-L.,
affecting the abundance, distribution, and

1997a. Geologic factors

speciation of sulfur in cods. In: Yang, Q.
(Ed.), Geology of Fossil Fuels, Proceedings
of the 30th International Geologica
Congress: Part B, VSP, Utrecht, The
Netherlands, 18, 47-57.
Diessel C.F.K., 1992,
Depositional  System,  Springer-Verlag.
Berlin, Heidelberg, 1-728.

Kasmiani., Widodo, S., and Bakri, B., 2018.

Analisis potensi air asam tambang pada

Coal-Bearing

batuan pengapit batubara di Salopuru
berdasarkan karakteristik geokimia. Jurnal

Geomine, 6(3), 138-143.

[22]

[23]

2014. Pembentukan,

pengendalian, dan pengelolaan air asam

Gautama, R.S,,

tambang, ITB, Bandung, Indonesia. ISBN
978-602-9056-86-0.

ASTM D4239., 2018. Standard test method
for sulfur in the analysis sample of coal and
coke using high-temperature tube furnace
combustion, Vol. 05.06. ASTM
Internasional, West Conshohocken, PA, 1-
8.

32



