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RINGKASAN

Fahrul Akbar, 2025. Potensi Gasifikasi Batubara Seam T200 Pit central Tutupan
area  PT.  Adaro  Indonesia  Kabupaten  Tabalong  Provinsi  Kalimantan
Selatan. Pembimbing : Prof. Dr. Drs. Suyanto, M.P; Prof. Agung Nugroho,
S.T., M.Sc., Ph.D; Dr. Yusanto Nugroho, S.Hut., M.P.

Tambang batubara sering kali menjadi sumber kontroversi karena dampak
lingkungan  yang  signifikan,  seperti  deforestasi,  degradasi  tanah,  polusi  air,  dan
emisi  gas  rumah kaca  saat  batubara  dibakar.  Untuk  mengurangi  ketergantungan
pada  batubara  untuk  mengatasi  masalah  perubahan  iklim  dan  menjaga
keberlanjutan  lingkungan.  Alternatif  untuk  mengurangi  dampak lingkungan dari
aktifitas tambang batubara konvesional tersebut dengan cara gasifikasi. Gasifikasi
merupakan  salah  satu  produk  dari  HELE  Teknology  Batubara  (High  Efficiency
Low  Emissions),  gasifikasi  adalah  proses  konversi  termal  bahan  bakar  padat
seperti  batubara  atau  biomassa  dengan  pereaksi  (media  oksidasi)  berupa  udara,
oksigen,  uap,  CO2,  atau campuran media tersebut menjadi produk gas (syngas).
Dalam  proses  gasifikasi,  perubahan  batubara  menjadi  gas  dapat  menghilangkan
unsur-unsur yang tidak di inginkan dalam batubara seperti unsur sulfur dan karbon
dioksida  (CO2),  serta  material  abu  dengan  menggunakan  metode  tertentu
sehingga  dapat  menghasilkan  gas  bersih  untuk  mengurangi  emisi  gas  CO2,
sehingga  isu  lingkungan  perubahan  iklim  dapat  diminimalisir.  Proses  gasifikasi
batubara  ditentukan  oleh  reaktifitas  gasifikasi,  reaktifitas  gasifikasi  merupakan
istilah  yang  digunakan  untuk  menunjukkan  kemudahan  batubara  dikonversikan
menjadi  gas.  Makin  tinggi  reaktifitas  gasifikasi  maka  proses  konversi  batubara
menjadi gas akan semakin cepat dan semakin efesiensi. 

Penelitian  ini  memiliki  tujuan  untuk:  menganalisa  karakteristik  fisik  dan
kimia batubara seam T200 dan Menganalisa potensi gasifikasi batubara terhadap
karakteristik fisik dan kimia batubara seam T200. 

Metode  penelitian  yang  dilakukan  yaitu  pengambilan  data  lapangan  dan
analisa  laboratorium.  Pengambilan  sampel  batubara  di  lapangan  dilakukan  pada
singkapan  lapisan  batubara  seam  T200  di  lubang  penambangan  PT.  Adaro
Indonesia,  Pengambilan  data  lapangan  dan  sampel  batubara,  ada  2  metode
pengambilan  sample  batubara  yang  akan  dilakukan  di  daerah  penelitian  yaitu
Channel sampling dan Pemboran. Penentuan potensi reaktifitas gasifikasi batubara
seam  T200  berdasarkan  karakteristik  batubara,  karakteristik  batubara  dapat
ditentukan  berdasarkan  beberapa  analisa  laboratorium  seperti  analisa  proksimat
dan ultimate, analisa XRD, analisa petrografi dan analisa SEM.

Batubara  seam  T200  berdasarkan  penentuan  kualitas  batubara  dengan
analisa  proksimate  dan  ultimate,  tergolong  dalam  klasifikasi  low-rank  coal
(batubara  peringkat  rendah)  jenis  sub-bituminus.  Maseral  batubara  seam  T200,
dominan  tersusun  oleh  maseral  vitrinit  dan  maseral  Liptinite,  sedikit  Inertinite
serta  mineral  anorganik.Komposisi  mineral  anorganik pada batubara seam  T200
tersusun  dominan  oleh  mineral  lempung  jenis  kaolinit.Jenis  pori  penyusun
dominan  pada  batubara  seam  T200  didominasi  oleh  jenis  makropori  yang
mempunyai ukuran 4ηm - 27ηm
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Berdasarkan karakteristik batubara seam  T200 yang dipaparkan pada point-point
diatas dengan perbandingan pemaparan hasil studi literatur gasifikasi maka dapat
disimpulkan bahwa batubara seam T200 merupakan produk batubara yang sangat
potensial dan bisa digunakan untuk produk gasifikasi karena memiliki reaktifitas
gasifikasi yang tinggi.
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SUMMARY

Fahrul Akbar, 2025. Coal Gasification Potential of T200 Seam at Central Pit, PT.
Adaro  Indonesia  Coverage  Area,  Tabalong  Regency,  South  Kalimantan
Province. Supervisors: Prof. Dr. Drs. Suyanto, M.P; Prof. Agung Nugroho,
S.T., M.Sc., Ph.D; Dr. Yusanto Nugroho, S.Hut., M.P.

Coal  mining  often  becomes  a  source  of  controversy  due  to  significant
environmental  impacts,  such as  deforestation,  land degradation,  water  pollution,
and greenhouse gas emissions when coal is burned. To reduce dependence on coal
in addressing climate change issues and maintaining environmental sustainability,
an  alternative  to  reduce  environmental  impacts  from  conventional  coal  mining
activities is through gasification. Gasification is one of the products of HELE Coal
Technology  (High  Efficiency  Low  Emissions).  Gasification  is  a  thermal
conversion process of solid fuels such as coal or biomass with reactants (oxidation
media)  in the form of  air,  oxygen,  steam, CO₂, or a mixture of  these media to
produce gas products (syngas). In the gasification process, the conversion of coal
to  gas  can  eliminate  undesirable  elements  in  coal  such  as  sulfur  and  carbon
dioxide (CO₂), as well as ash material using specific methods to produce clean
gas for reducing CO₂ gas emissions, thereby minimizing environmental climate
change  issues.  The  coal  gasification  process  is  determined  by  gasification
reactivity.  Gasification reactivity  is  a  term used to  indicate  the ease with which
coal can be converted to gas. The higher the gasification reactivity, the faster the
coal-to-gas conversion process and the more efficient it becomes.

This research aims to: analyze the physical and chemical characteristics of
T200 seam coal and analyze the coal gasification potential based on the physical
and chemical characteristics of T200 seam coal.

The  research  methodology  employed  included  field  data  collection  and
laboratory analysis. Coal sampling in the field was conducted on coal seam T200
outcrops in the mining pit of PT. Adaro Indonesia. For field data collection and
coal sampling, two coal sampling methods were implemented in the research area:
channel sampling and drilling. The determination of T200 seam coal gasification
reactivity  potential  was  based  on  coal  characteristics,  which  can  be  determined
through several laboratory analyses such as proximate and ultimate analysis, XRD
analysis, petrographic analysis, and SEM analysis.

Based  on  coal  quality  determination  through  proximate  and  ultimate
analysis,  T200  seam  coal  is  classified  as  low-rank  coal,  specifically  sub-
bituminous type. The macerals of T200 seam coal are predominantly composed of
Vitrinite and Liptinite macerals, with minor Inertinite and inorganic minerals. The
inorganic mineral composition of T200 seam coal is dominantly composed of clay
minerals, specifically Kaolinite type. The dominant pore types in T200 seam coal
are macropores with sizes ranging from 4μm to 27μm.

Based on the T200 seam coal characteristics outlined in the points above,
compared with gasification literature study results, it can be concluded that T200
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seam  coal  represents  a  highly  potential  coal  product  suitable  for  gasification
applications due to its high gasification reactivity.
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