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¾  Release of pollutants (i.e. NOx, SOx, Hg0, etc.) 
 
 
¾  The preventive removal of polluting elements such as S, N, Cl and Hg 

is essential before coal combustion 
 

 
¾ Efficient technologies are necessary to control emissions 
 

 
¾  Pyrolysis could be proven an effective way for the production of coal 

free 

IntroductionIntroduction
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¾ Study of pyrolysis efficiency in removing polluting elements (S, 
N, Hg and Cl) from coals and wastes. 

 

• Coal Conversion 
 

• Pore Structure 
 

• Elemental Conversions (C, N, S, H, Hg and Cl) 
 

• Effect of residence time 
 

ScopeScope
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Pyrolysis TestsPyrolysis Tests

¾ Raw Samples 
 

• Ptolemais lignite 
• Megalopolis lignite 
• Waste Tires 
• Demineralized Ptolemais lignite 

 

¾ Granulometry: 150-250 μm 
 

¾ Ambient Pressure under Helium atmosphere 
 

¾ Temperature: 200°C-900°C 
 

¾ Residence Time: 5-120 min  
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MethodologyMethodology

 
Proximate Analysis:  ASTM D 3172-89  
 
Ultimate Analysis: ThermoFinnigan CHNS EA 1100 Analyzer 
 
Mercury determination:  EPA 7471A 
 
Chlorine determination: ASTM D 4208-88 
 
Demineralization: Three stage acid treatment (5N HCl, 22N HF and 
12N HCl) 
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Results and DiscussionResults and Discussion
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Results and DiscussionResults and Discussion

Effect of pyrolysis temperature on conversion and ash content
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Effect of pyrolysis temperature on elemental carbon conversion 

0 200 400 600 800 1000
0

20

40

60

80

100

El
em

en
ta

l C
ar

bo
n 

C
on

ve
rs

io
n 

(%
)

Pyrolysis Temperature (°C)

 Ptolemais lignite
 Megalopolis lignite
 Waste Tires
 Ptol.Lign.Dem.



22thth CCT, May 10 CCT, May 10 –– 12, 2005, Cagliari 12, 2005, Cagliari –– SardiniaSardinia

Results and DiscussionResults and Discussion

Effect of pyrolysis temperature on elemental nitrogen conversion
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Results and DiscussionResults and Discussion

Effect of pyrolysis temperature on elemental sulphur conversion
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Effect of pyrolysis temperature on elemental hydrogen conversion
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Results and DiscussionResults and Discussion

Effect of pyrolysis temperature on elemental mercury conversion
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Results and DiscussionResults and Discussion

Effect of pyrolysis temperature on elemental chlorine conversion
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Effect of pyrolysis residence time on the 
fixed carbon of Ptolemais lignite

Effect of pyrolysis residence time on the 
BET and micropore surface areas of 

Ptolemais lignite
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ConclusionsConclusions

¾Carbonization could be an effective 
way for clean coal production

¾ Efficient removal of S, N, Hg and Cl could be achieved 
500-600°C and 20 min

¾ Carbonization time prolongation seems not to affect the 
removal of pollutants
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InvitationInvitation

International Symposium

Moving Towards Zero-Emission Plants

20th – 22nd June 2005
Leptokarya, Pieria, Greece
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InvitationInvitation

The main objective of the symposium is to 
present competitive emission-reduction 
technologies in energy production, either new 
or already utilised in the industry, as well as 
advances in research and development in the 
field of pollutants’ reduction, in general, in 
power production.
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InvitationInvitation

Main Scientific Topics

¾Advanced Clean Coal Technologies

¾Low Temperature Carbonisation Processes

¾CO2 Abatement in Energy Production

¾International CCTs Implementation Prospects
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InvitationInvitation

www.lignite.gr / mt0ep / mt0ep.htm

Additional Information

amarantos @ lignite.gr

asaloni@ eng. auth. gr


