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| ntroduction

> Release of pollutants (i.e. NO,, SO,, Hg’, etc.)

» The preventive removal of polluting elements such as S, N, Cl and Hg
Is essential before coal combustion

» Efficient technologies are necessary to control emissions

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



Scope

> Study of pyrolysis efficiency in removing polluting elements (S,
N, Hg and CI) from coals and wastes.

e Coal Conversion
e Pore Structure
e Elemental Conversions (C, N, S, H, Hg and ClI)

o Effect of residence time



Pyrolysis Tests
»Raw Samples

e Ptolemais lignite

e Megalopolis lignite

e \Waste Tires

e Demineralized Ptolemais lignite

» Granulometry: 150-250 um
» Ambient Pressure under Helium atmosphere
» Temperature: 200°C-900°C

» Residence Time: 5-120 min




M ethodology

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 HCI, 22N HF and
12N HCI)



Results and Discussion

Proximate analysis (wt% dry basis) of theraw samples

Volatile Fixed

Sample Moisture M atter Carbon Ash
Poemals 56,82 44.84 35.17 19.99
ignite
Melgalqpolis 61.2 345 25 6 39.9
ignite
Waste Tires 0.35 53.05 40.61 6.34
Demineral. 4.0 51.35 47.59 1.06

Ptolemais




Results and Discussion

Ultimate analysis (wt% dry basis) of the raw samples

Sample C H N S C| 10
(Mg/9) (Lo/9)
Ptolemais
T 48.55 4.17 1.48 0.72 129.2 0.185
Megaiopalls - 29.53 2.80 1.17 261 216.3 0.175
Ignite
WasteTires  85.02 6.95 0.44 1.87 922.3 0.135
Demineral. ¢4 9o 4.36 1.86 1.05 2979.5 0.180

Ptolemais
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BET surface area (m’g™)
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Elemental Nitrogen Conversion (%)

(00}
o

N
o

LN
o

N
o

Results and Discussion

100

Iy o)) ®
o o o
| | |

Elemental Sulphur Conversion (%)
N
o
I
u

20

40

Pyrolysis hold time (min)

60

80

100 120 140 0 20 40

60

80

100

Pyrolysis hold time (min)

Effect of pyrolysisresidence time on elemental nitrogen and sulphur

conversion of Ptolemaislignite

120

140



Results and Discussion

100 100
S S 80 |
S S
o 12 -
(D)
s 2 ek = . " )
@) 8 n
5 - I
£ 40 S 40 |
@) [ | u (] g
[ - T I
s 20 c 20 |
= £
@ 5 i
L m
oL 1 | | T IR ol 1 4 1 , , , ,
20 40 60 80 100 120 140 20 40 60 80 100 120 140
Pyrolysis hold time (min) Pyrolysis hold time (min)

Effect of pyrolysisresidence time on elemental carbon and mercury
conversion of Ptolemaislignite



Conclusions

» Carbonization could be an effective
way for clean coal production

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

» Carbonization time prolongation seemsnot to affect the
removal of pollutants



| nvitation

| nter national Symposium
Moving Towards Zero-Emission Plants

20th — 22nd June 2005
L eptokarya, Pieria, Greece



| nvitation

The main objective of the symposium isto
present competitive emission-reduction
technologiesin energy production, either new
or already utilised in theindustry, aswell as
advancesin resear ch and development in the
field of pollutants’ reduction, in general, in
power production.




| nvitation

Main Scientific Topics

»Advanced Clean Coal Technologies
»Low Temperature Carbonisation Processes
»CO, Abatement in Energy Production

»International CCTs Implementation Prospects
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Additional Information

www.lignite.gr / mtOep / mtOep.htm

amarantos @ lignite.gr

asaloni@ eng. auth. gr




