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Coal fuels 40% of global electricity demand and 25% of world primary energy needs.”

General Information
*Coal is formed from plant matter com
-pacted and metamorphosed by heat
and pressure over time.
*Coal is primarily composed of carbon,
hydrogen, and oxygen in the approx
-imate ratio of C,Hy50,,, and also

contains moisture, ash, sulfur, and
numerous trace metals.
US Coal Classification & S
NG @ \\‘
System S S
S o~ &b
& S I I3
Q(—v C)(D &
Anthracite >86 <14
Low Vol. Bituminous 86-69 14-31
High Vol. Bituminous <69  >31 >11.5
Sub-Bituminous 11.5-8.3
Lignite <8.3

Proven Recoverable Reserves (2007)
(108 Million Short Tons)
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us 112 130 243 286 234
Russia 49 108 157 185 >500
China 62 52 115 135 45
Australia 37 39 77 90 194
India 52 4 56 6.7 118
World 431 417 847 100 133

R/P = recoverable reserves / annual production

=time reserves will last at current extraction rates

Emissions from Coal
World CO, Emissions from Coal
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US SO, & NOy Emissions from Coal
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US Coal Power Generators with
Environmental Equipment (2005)
Particulate Collector 329 GW (98%)

Cooling Towers 158 GW (47%)
Scrubbers 101 GW (30%)

| Total

Primary Coal Production (2006)
(Million Short Tons)
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China 535.7 1984.2 100.7 2620.5
us 1.5 1075.7 84.2 1161.4
India 0 464.4 32.8 497.2
Australia 0 341.1 78.5 419.6
Russia 19.8 237.2 83.6 340.6
World 630.0 51522 9994 6781.6

Primary Coal Production History
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Americas

*In 2007, Asia accounted for 90% of the
global consumption growth and 80% of
production growth.
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Surface 1044 34450 10.25
Subsurface 795 46723 3.34
Refuse Recov. 20 105 5.77
1859 81278 6.27

Consumption
U.S. Coal End Use (by sector)
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*75% (90%) of world (U.S.) coal usage

is for power production. Coal

generates 40% (50%) of world (U.S.)
power.

+ Steel and cement production use large
amounts of coal. In some countries,
coal is still used as a domestic fuel for
home heating and cooking.

World Coal Prices

Japan Coking Coal \
80 7C
[ Japan Steam Coal
560 2 \ :&\
©
Q40 =7
n \_—r\/-——“"
220
0 \US Central Appalachian Spot Price

O o L DO I P
PP S PSS
W FFF S S S

Key Issues & Future Prospects

Technologies: Conventionally, pulver
-ized coal (PC) is burnt for power in boiler
combustors.  Efficiency is limited by
materials, and has seen incremental
improve in the past few years. Integrated
Gasification Combined Cycle (IGCC)
gasifies coal and burns the resulting
syngas which allows for slightly higher
efficiencies and easier emissions control.

Comparative Plant Efficiencies:

Subcritical PC:

36-38%
Supercritical PC

39-41%
Ultra Supercritical PC

43-45%
IGCC

38-44%

Coal Use In China: Coal use in China’s
electricity sector is projected to increase

Air Pollution: Coal contains many
impurities emitted to the air during
combustion, leading to smog (from
NOy), acid rain (from NOy, SO,),
mercury deposition and particulate

-induced  respiratory  diseases. In
developed countries, most of these
issues have been controlled by

technologies, such as flue
desulphurization and bag houses.

gas

Global Climate Change: Coal is a very
carbon intense per unit of useful energy
and contributes approximately 35% of
energy-related CO, emissions. Coal
combustion (likely IGCC) with carbon
capture and sequestration into geologic
reservoirs offers a possibility to keep
coal in the power supply mix with lower
carbon emissions.
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grow by T.T% annually.
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