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My Introduction



A combustible black or brownish-black sedimentary rock

What is Coal ?

Coal is the largest source of energy for the generation of electricity worldwide

Coal is composed primarily of carbon, along with variable quantities of other 

elements, chiefly hydrogen, sulfur, oxygen, and nitrogen



How Coal Was Formed (Coalification)

E:/KSK/Fall-2017/Clean Coal Technology/Coal formation   by edutree HD.mp4


Types of Coal

This division is based on carbon, ash and moisture content



Types of Coal

40 to 55 % C 

Lignite

less than 40 to 55 % C 

Peat

40 to 80 % C 

Bituminous Anthracite

80 to 95 % C 

This division is based on carbon, ash and moisture content



The future role of coal
■ Abundance and Accessibility

– the most prevalent and widely distributed fossil fuel

– covers 64% of global economically recoverable fossil resources, compared to 19% for oil and 17% for natural 
gas

– distributed across every continent and every region of the world

– For example, the Western Hemisphere and Asia Pacific each have about 260 billion metric tons 

– Russia has 160 billion; Europe has 75 billion; and South Africa has 30 billion

■ Security

– widespread physical distribution readily enhances energy security across broad political arenas by being a 
buffer against supply disruptions

– For example, the three largest nations, China, India, and the United States, have 40% of the population and 
50% of the coal but only 4% of the oil and 5% of the gas. By comparison, the Middle East (including Egypt) and 
Russia have just 6% of the population but control 62% of the oil and 65% of the gas

■ Reliability

– Abundant, evenly distribution, low and stable price pattern set the stage for a prolonged and reliable supply of 
energy

– the amount of electricity that can be generated from coal significantly exceeds its relative capacity

– In 2009, for instance, coal accounted for 31% of total generation capacity but produced 41% of the world’s 
electricity (IEA, 2011) 

– The EIA (2010) concludes that in 2016 all three types of coal-fired plants, conventional, advanced, and 
advanced with CCS, will have capacity factors of 85%, compared to just 34% for wind and 25% for solar



The future role of coal
■ Affordability



The future role of coal
■ Versatility

– Countries around the world have been initiating a growing number of coal 

projects converting coal-to-liquids (CTL), substitute natural gas, or chemicals. 

– CTL projects in particular will become more important with the approach of 

global peak conventional oil production – new oil finds are getting more 

complex, deeper, and smaller. 

– Crude from the rapidly destabilizing Middle East is a growing concern



The future role of coal

■ Steel 

– Coal is vital to the production of steel, accounting for 70% of global 
output (World Coal Association, 2012a)

– China and India are in the midst of the largest infrastructure build-outs 
in human history – and it will continue for decades.

– The World Health Organization (2010) reports that in 2050 the world 
will be 70% urbanized, up from 50% today. 

– Urbanization will make huge demands on infrastructure – more cement, 
buildings, roads, pipes, and machines. This all translates into more 
steel, which in turn equals more coal. 

– In addition, Dargay et al . (2007) project that the world will have 2080 
million vehicles in 2030, up from 960 million in 2007. 

– Even the smaller vehicles dominating in developing Asia contain around 
1200 pounds of steel (Automative News, 2007). 



The future role of coal
■ Amenability to Clean Coal Technologies 

– High efficiency of coal-based power plants today means that less 

coal is needed per unit generated. 

– Efficient plants are a prerequisite for retrofitting with CCS because 

they mitigate the costs and energy losses of capturing, transporting, 

and storing a power plant’s CO2 . 

– Further, captured CO2 can be used for enhanced oil recovery (EOR), 

for which trillions of barrels of crude are primed. 

– The US National Energy Technology Laboratory (2010) concludes 

that next-generation technologies will make oil yielded from CO2 -

EOR 100%+ ‘carbon free’, up from 70% today. 

– Indeed, material reductions in CO2 emissions are a major challenge 

but tractable through continuously evolving technologies.



Clean Coal Technologies

■ If coal has been a cornerstone of socioeconomic progress

■ It has also been a matter of increasing concern over the potential 

impact on climate change through emissions of CO2

■ For power generation, the twin processes of 

– increased efficiency through SC and USC power plants

– CCS present a unique opportunity not only to move us toward 

the eradication of poverty but also to meet the climate change 

goals

■ Importantly, clean coal technologies have solved other 

environmental challenges

– For example, the US power industry has invested well over 

$100 billion in the decades since the Clean Air Act of 1970



Coal is a major source of greenhouse gases and air pollutants

Clean Coal Technologies (CCTs)

How to use coal  in a ‘clean’ way ?

Effective, economical & environmental friendly approach

Four kinds of CCTs: 

1. Coal power generation 

2. Coal conversion

3. Pollution control

4. Carbon capture, utilization, and storage



Clean Coal Technologies

The six common 

regulated emissions 

(criteria pollutants) –

 particulate matter, 

 sulphur dioxide (SOx ), 

 carbon monoxide, 

 lead, 

 ozone, 

 nitrogen oxides (NO x )



Clean Coal Technologies



 High efficient coal combustion technologies

 Advanced coal gasification technology (IGCC)

 CO2 capture and storage technology (CCS)

 CO2 utilization technology

 Dust collection technology

 Gas cleaning technology

Clean Coal Technologies

Coal as a source of CO2 free energy source



Summary

■ Coal holds significant potential as an energy source to guide 

global efforts to eradicate poverty, expand economic growth, and 

meet climate change goals

■ Coal, however, as is the case with all fossil fuels, is not without 

its challenges. Technology is the answer.

■ Clean coal technologies, especially high efficiency power 

generation and CCS, are the pathways to unlocking extensive 

reserves of coal widely dispersed across the globe

■ Every 10-fold increase in electricity is linked to a 10-year 

increase in life expectancy (Peabody Energy, 2010)

■ The elimination of abject poverty and energy deprivation

depends on the expanded utilization of coal.




