
CCTR

Indiana Center for Coal Technology Research

1

Brian H. Bowen, Marty W. Irwin

The Energy Center at Discovery Park

Purdue University

CCTR, Potter Center, 500 Central Drive

West Lafayette, IN 47907-2022

http://www.purdue.edu/dp/energy/CCTR/

Email: cctr@ecn.purdue.edu

October 2008

COAL CHARACTERISTICS

CCTR Basic Facts File # 8

Indiana Center for Coal Technology Research

http://www.purdue.edu/dp/energy/CCTR/
mailto:cctr@ecn.purdue.edu


CCTR

Indiana Center for Coal Technology Research

2

As geological processes apply pressure to peat 

over time, it is transformed successively 

into different types of coal

Source: Kentucky Geological Survey

http://images.google.com/imgres?imgurl=http://www.uky.edu/KGS/coal/images/peatcoal.gif&imgrefurl=http://www.uky.edu/KGS/coal/coalform.htm&h=354&w=579&sz=

20&hl=en&start=5&um=1&tbnid=NavOy9_5HD07pM:&tbnh=82&tbnw=134&prev=/images%3Fq%3Dcoal%2Bphotos%26svnum%3D10%26um%3D1%26hl%3Den%26sa%3DX

COAL FORMATION
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COAL ANALYSIS

Elemental analysis of coal gives 

empirical formulas such as: 

C137H97O9NS for Bituminous Coal 

C240H90O4NS for high-grade Anthracite

Coal is divided into 4 ranks: 

(1) Anthracite              

(2) Bituminous 

(3) Sub-bituminous    

(4) Lignite

Source:  http://cc.msnscache.com/cache.aspx?q=4929705428518&lang=en-US&mkt=en-US&FORM=CVRE8
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BITUMINOUS COAL 

http://images.google.com/imgres?imgurl=http://www.mii.org/Minerals/Minpics1/CoalBituminous.jpg&imgrefurl=http://www.mii.org/Minerals/photocoal.html&h=308&w=360&sz=

38&hl=en&start=1&um=1&tbnid=ZKBL7apLynZMcM:&tbnh=104&tbnw=121&prev=/images%3Fq%3Dcoal%2Bphotos%26svnum%3D10%26um%3D1%26hl%3Den%26sa

%3DX

Bituminous Coal: Great pressure results in the 

creation of bituminous, or ñsoftò coal. This is the type 

most commonly used for 

electric power generation 

in the U.S. It has a higher 

heating value than either 

lignite or sub-bituminous, 

but less than that of 

anthracite. Bituminous coal 

is mined chiefly in the 

Midwest & Appalachia 

http://images.google.com/imgres?imgurl=http://www.mii.org/Minerals/Minpics1/CoalBituminous.jpg&imgrefurl=http://www.mii.org/Minerals/photocoal.html&h=308&w=360&sz
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CCTR

Indiana Center for Coal Technology Research

5

ANTHRACITE COAL

Anthracite:Sometimes also called ñhard coal,ò 

anthracite forms from bituminous coal when great 

pressures developed in

folded rock strata during the

creation of mountain ranges.

This occurs only in limited

geographic areas ïprimarily

the Appalachian region 

of Pennsylvania. Anthracite 

has the highest energy

content of all coals & is

used for making coke, a fuel 

used in steel foundry ovens
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COAL RANK

Anthracite coal is a dense, hard rock with a jet-

black color &  metallic luster. It contains between 

86% and 98% carbon by weight, & it burns 

slowly, with a pale blue flame & very little smoke

Bituminous coal (in Indiana), contains between 

69% & 86% carbon by weight 

Sub-bituminous coal contains less carbon, more 

water & is a less efficient source of heat

Lignite coal, or brown coal, is a very soft coal that 

contains up to 70% water by weight.  Emits more

pollution than other coals 

Source:  http://cc.msnscache.com/cache.aspx?q=4929705428518&lang=en-US&mkt=en-US&FORM=CVRE8
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COAL COMPONENTS 

Volatile matter consists of aliphatic carbon atoms (linked in open 

chains) or aromatic hydrocarbons (one or more six-carbon rings 

characteristic of benzene series) and mineral matter

Ashconsists of inorganic matter from the earthôs crust:- limestone, 

iron, aluminum, clay, silica, and trace elements (concentrations of 
�O�H�V�V���W�K�D�Q�������������S�S�P���>�������������R�I���D���U�R�F�N�¶�V���F�R�P�S�R�V�L�W�L�R�Q�@���R�I���]�L�Q�F�����F�R�S�S�H�U����
boron, lead, arsenic, cadmium, chromium, selenium)


