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COAL

an organic rocklike natural product

a result of decay and maturation of floral remains
a fossil fuel originated from plant material

one of hydrocarbon resources of the earth
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SIMPLIFIED CLASSIFICATION OF

HYDROCARBON RESOURCES
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Figure 1.1  Simplificd classification of the various hydrocarbon resources.
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WORLD COAL RESERVES (mineable),
PRODUCTION (Indonesia) AND WORLD EXPORTS

Country Mineable reserve, million tons
(% world)
USA 246,643 (27.1)
Russia 157,010 (17.3)
China 114,500 (12.6)
India 92,445 (10.2)
Australia 78,500 (8.6)
South Africa 48,750 (5.4)
Poland 14,000 (1.5)
Canada 6,578 (0.7)
Indonesia 4,968 (0.5)

RANTHRACITE

BITUMINOUS

SUB-BITUMINOUS

Year Production Domestic Use Export

2005 152.7 41.3 107.1

2006 178.2 39.3 129.5
2007 (Aug) 83.4 19.9 69.3




INDONESIA COAL DEPOSIT DISTRIBUTION
(MEMR, 2008)

Reserves = 18.8 billion tons
¥ Resources = 104.8 billion tons
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DIRECT COAL COMBUSTION

conversion from chemical energy to thermal energy
oldest technology of coal utilization

oxidation by air

used in a range of application

majority of consumable energy to the world
creates environmental problems
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INDIRECT COAL COMBUSTION

GASIFICATION (CTG)

® Solid to gas containing mainly CO and H2
(synthesis gas) that produces less emission than
coal if burnt. Gas can be distributed to end users.

® Ash and unwanted materials can be contained at
gasification plant site.

LIQUEFACTION

® Direct (e.g. BCL, NEDO):
Coal to liquid fuel (CTL) equivalent to crude
petroleum oil or end petroleum products (refinery).
Indirect (e.g. Sasol):
Via gasification (e.g. Lurgi) to produce synthesis
gas and subsequent conversion of gas to liquid fuel
(GTL) (e.g. Fischer -Tropsch).

® Biological (research)

THERMAL CONVERSION




LIQUEFACTION




COAL LIQUEFACTION PLANT PROJECTS

{US DOE, 2007}

South Africa perational

China Construction
Operational in
2007-2008

China Lu'an Group ~3,000—4,000 Construction

China Yankuang 40,000 (initially) Construction
180,000 planned

China Sasol JV (2 studies) 80,000 (each plant) Planning
China Shell/'Shenhua 70,000-80,000 Planning

China Headwaters/UK Race Investment Two 700-bpd Planning
demo plants

Australia Anglo American/Shell 60,000 Planning

Australia Altona Resources plc, Jacobs 45,000 Planning
Consultancy, MineConsult

Philippines Headwaters 50,000 Planning
New Zealand L&M Group 50,000 Planning

BROWN COAL LIQUEFACTION
(DIRECT COAL LIQUEFACTION)
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BCL PROCESS STAGES

Slurry dewatering stage
=  Where water is efficiently removed from low-rank coal.

Liquefaction stage
=  Where liquefied oil production yield is increased by using a highly
active limonite catalyst and bottom recycling technology.
Inline hydrotreatment stage
= Where the heteroatoms (sulfur-containing compounds, nitrogen-
containing compounds, etc.) in the coal liquefied oil are removed to
obtain high quality gasoline, diesel oil, and other light fractions.
Solvent de-ashing stage

= Where the ash in coal and the added catalysts are efficiently
discharged from the process.

BCL TECHNOLOGYR &D

ITB, BPPT, tekMIRA: (MEMR, 2008)
*Rusnas (1997-1998)
*RUT (1998-2001)
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Auto clave 0.03 liter/day Bench scale 28 liter/day
Indonesia, Japan

Japan
Se”;; f;(l)ﬁ;-ercial plant,

13,500 bbl/day (Indonesia?)

Australia

Commercial plant
27,000 bbl/day
(Indonesia?)




ROAD MAP TO BCL PROCESS IN INDONESIA

Design PSU

Fs SC CP No. 1 Operated

27,000 bbl/d

SC Operated
(13,500 bbl/d)

CP No. 2 Operated

PSU operated 27,000 bblid

{MERIR, ZIT5E)

CPNo.6dan7
Operated
@ 27,000 bbl/d

(4,5 bblid)

2006 2008 2010 2012 2014 20186 2018 2020 2022 2024

N O I O O B

I 2007 2009 2011 2013 2015 2017 2019 2021 2023 2025

CP No. 3, 4 dan 5 Operated
@ 27,000 bbl/id

Additional Reactor
Construction 13,500 bbl/d

PsSU

@ SC : Semi Commercial Bl CP : Commercial Plant

Cancelled !!!

PSU : Process Supporting Unit

INDIRECT COAL LIQUEFACTION

Gasification of to produce
‘syngas’.

Fischer — Tropsch for
conversion of gas to liquid.
SASOL.

Unigue Fischer-
Tropsch process

Product
upgrading

Gasification

=1

~15 GJ Energy '
B

1 Barrel Fuels

_
> 70% Diesel

= 20% Naphtha

Other




GASIFICATION

synthesis gas (CO and H,) » » >

CHEMICALS - potential
(methanol, ammonia, etc)
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conversion of coal to produce combustible gases
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¢ Capacity 39 million tons/year lignite for 80,000 bpd
¢ Planned 200,000 bpd in 2025 (2% of energy mix)
e Estimated 2 billion tons in 40 years

e Sumatera Bagian Selatan

North Tarakan
Basin

MOST RECENT NEWS
SASOL FOR CTL IN INDONESIA

RI Kehilangan Investasi Rp 9o Triliun dari
Sasol
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BY BIOSOLUBILIZATION
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“The left side of your brain is good at math and science.

The right side is creative and playful. You'll get a raise
as soon as you have the right side surgically removed.”
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