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Mining, power generation, upgrading

Lignite in the Rhineland
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Lignite

Kohlearten Wasser- Energie- | fliichtige
gehalt gehalt Anteile
(%) af* waf**
UN-ECE | USA (ASTM) Deutschland (DIN) (ki/kg) (%)
Peat Peat Torf
oo N
ug"ite( Ht WEICHBRAUNKOHLE
S -3 | 16500 -
Meta- >_M“‘.."-|“u
Lignite
Sub- - 25 ------ 19,000 --
Subbitum.| bituminous Glanzbraunkohle
2 *ﬂ' ~--10----}--25000--| 45
= High Flammkohle 20
o Volatile u
= Bituminous | Gasflammkohle = I
S | Coal gl 35
2 Gaskohle s | ¢
z Medium Vol. x = Kokskohle 36,000 28
Bitumin. | —
S itumin. Coa Fettkohle = <
- - T
= Low Vol. w | 19
Bitumin. Coal |ERkohle 1
Semiz Magerkohle
Anthracite | Anthracite 3 36,000 10
Anthracite Anthrazit

af * = aschefrei

waf ** = wasser- und aschefreie Substanz

Quelle: BGR

Origin in the Tertiary period (12 — 20 mill.
years ago) from subtropical vegetation
\olume 55 bn t in the Rhineland
Stripping ratio 4.7 : 1
Quality
NCV @8700kJoules (= 1/3tce)
Moisture 50 -60 %
Ash 1.5-8.0%
Sulphur 0.15-05 %
talcmm_and bind gaseous sulphur dioxide
magnesium  in the ash
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Rhenish Lignite Mining Area.

Tgb. Garzweiler

Landwirtschattiiche Rekutivierung
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ITg b . Hambach
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Coal classification in the Rhenish Lignite aera.
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15 Lignite varieties
from
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Forms of slagging and fouling

Fouling

Sintering f )
f(ash e@ments)

Slagging
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Effects of salts and clay

> Coal minerals exhibiting alkali sulphate salts show a
strong tendency to form a salt melt and lead to bound
deposits.

> Clay rich coal minerals show a tendency to form oxid
based melts and lead to slagging problems.

- HKN coal is rich in alkali sulphates

= HKT coal is rich in clay minerals
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Original Lignite compositions from Hambach

as an example for HKN and HKT coals

N\
w (roh) | a(820°C) | S(roh) |[/Na20\| K20 | CaO | MgO J/AI203 | Si02\ Fe203 | TiO2 | SO3 B/S
% % % % % % % % % % % %
HKN 50,5 2,01 0,28 7,54 0,69 | 39,58 17,45\ 1,53 | 0,98 }9,92 0,16 | 34,79 | 28,17
HKT 52,2 5,35 0,26 \2,72/ 1,86 | 13,63 | 6,60 \\27,69 30,13/ 6,36 | 2,28 | 12,14 | 0,52
~ ~N_ S
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Temperature and composition dependent melt phases

Thermochemical simulation
using a SimuSage model

—

E
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Isothermal mixing of HKN and HKT coal minerals:
result overview
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Furnace chamber model
Lignite Boiler — Dust Combustion

w_+170.7m
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Lignite Boiler — Dust Combustion in Detall

burner

ﬁ\
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Furnace chamber: SimuSage model
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Furnace chamber model: User interface |

[ [ RWE Prozessmodell
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Temperatur in combustion chamber partitined in three areas
Proportion of fluid / solid wet ash
Proportion of flue gas recirculation
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Furnace chamber model: Results |
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| Parareter IParameters?_l Prozess

Kessell sus Results:

e
& i
3
i
=

Silkatschmelze_Kessell_z

3.02043 kg
(92.47831%)

l
l

Salzschmelze_Kessell au

)

_
(=
2E

Oxide_Kessell_aus

0 kg
(0%%)

l
l

Sulfate Kessell aus

0kg
{0%4a)

l
l

Silkate Kessell_aus

kg
(0%%)

l
l

Others_Kessell_aus
0 kg

Splitter1_aus2 Results

[

i

L
El
%]

m

Fa

o

=

(%]

Gas_Splitter1_aus2
0 kg

l
l
l

Silikatschmelze_Splitter1_|

0.60409 kg
(18.49566%)

Salzschmelze_Splitter1_al

=
(=
28

)

l

Oxide_Splitter 1_aus2

)

_—o
=
28

Sulfate_Splitter1_aus2

)

=
=}
28

Silikate _Splitter1_aus2

)

="
=
28

Others_Splitter1_aus2
O kg

Grafik I

Kessel2_aus Results:

592.62925 kg

Silikatschmelze_Kessel2 2
2.45915 kg kg
(75.29426%)

l
l
l

Salzschmelze_Kessel2 au

)

Lol |
25
a

Oxide_Kessel2_aus

)

Lo T |
25
5

Sulfate_Kessel?2 aus

)

L |
=
5

Silikate_Kessel2_aus

)

Ll |
2
B

Others_Kessel2_aus
Okg

Recyde_in Results:

l

Gas_Recyde_in
118.52585 kg

Silikatschmelze_Recyde _i
0.49184 kg kg
(15.05885%)

Salzschmelze Recyde_in

Okgkg
(02%)

l
l

Oxide_Recyde_in

0 kg kg
(0%%)

l
l

Sulfate_Recyde in

0 kg kg
(0%%)

l
l

Silikate Recyde_in

0 kg kg
(02%)

l
l

Others_Recyde_in
0 kg

Kessel3 aus Results:

l

Gas_Kessel3_aus

5
o
]
g

Silikatschmelze_Kessel3 2
1.61167 kg kg
(49.34561%)

Salzschmelze_Kessel3 au

Okg kg
(0%)

Oxide_Kessel3_aus

0.00774 kg kg
{0.23709%)

Sulfate_Kessel3_aus

0 kg kg
(0%)

Silikate_Kessel3_aus
0.39489 kg kg
(12.09067%)

Others_Kessel3_aus
Okg

Phases are
compiled in

characteristic

groups:

Silicate melt

Salt melt

Solid oxides
Solid sulphates

others

RWE POWER, POR-MM, T. Schreck 16.12.2015

SEITE 21



Furnace chamber model: Results Il
Influence of chamber end temperature on phase formation
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Furnace chamber model: Results Il
Influence of coal blends on phase formation
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Furnace chamber model: Results Il
Influence of coal blends on phase formation
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Furnace chamber model: Results llI
Influence of coal blends on phase formation
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Furnace chamber model: Results Il
Influence of coal blends on phase formation
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Summary and Outlook

SimuSage based model using interlinked local equilibria

- Furnace chamber model with interactive user interface and direct
access to RWE mineral analyses database
- First step into development of a proper process model
for coal fired power plant
- Furnace chamber with recirculation of flue gas
and input option for coal blends

- To come: Optimisation calculations for coal blends as well as
extension into boiler range and deposit modelling (= VerSi project)
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