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Mining, power generation, upgrading

Lignite in the Rhineland




Lignite

Chronology

58
1632

1700
1750
1784
18568
1877
1900
1907

1912
1914
19565
1978
1998
2003

Tacitus describes "burning earth”

Feference to "Cologne earth” or "Cologne
umbra” (colorant, snuff additive and firewood
substitute)

Peat digging

Production of "Klitten" (lignite nuggets)
First electoral recultivation decree
Invention of the briquette press

First briquetting factory in the Rhineland
zenerating plant at Berggeist mine, Brihl
“lron miner” (first excavator) in the Brihl
mine

Fortuna power plant

Goldenberg power plant
Fortuna-Garsdorf mine, 100,000 t excavator
Hambach mine, 240,000 t excavator

Final approval for Garzweiler [l mine
Commissioning of BoA at Niederaultem
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Rhenish Lignite Mining Area.
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Performance Figures of RWE Power AG
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Lignite-fired Power Station with
Optimized Plant Technology (BoA)



CHIO Aachen has it;

The RWE fence to jump




Temperature-dependent concentration of melt phase.

Thermochemical calculations
using FactSage

L & W



Thermochemical qualification of coal ash

>> The agglomeration of two contacting ash patrticles, or the
adhesion of ash particles on a surface has little to do with the overall
chemical composition. Rather, the chemical composition, the
presence, amount and the viscosity of the liquid phases for the initial
adhesion and the subsequent sintering is responsible.<£

Lockwood, Costen ,, Mineral Ash Transformation®
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Thermochemical qualification of coal ash

Evaluation criteria

Characteristics of the ash melting behavior (DT, ST, HST, FT)

Amount of liquid phase (partial melt) and solid phase

Composition of the liquid phase

Viscosity of the melt or partial melt (liquid phase)

Surface tension
Particle viscosity

Kinetic Particle Energy
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Thermochemical calculations. Upgrade Brown Coal.

Influence of solid-phase mixing
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Thermochemical calculations. Upgrade Brown Coal.
Influence of the gas phase
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Thermochemical calculations.
Correction of the XRF results of coal samples

Leizwer’[ Wasser | Asche] Ma 28 Ca My Al Si Fe Ti o C H M 220 | k20| Ca0 | MgQ | AIZO3| 3102 [ Fe203 | TiOZ2 [ S03)| Surmme
(kdikg] | [%] | [%] | [pem] | [ppe] | [ppm] | (ppm] | [ppe] | [ppm] | [ppe] | [ppm] | ] | %] (%] | (%] [J[%] | [%]| (%] | [%] | (%] | (%] | [%] | [%] | [%])| [%]
7116 o35 B17 133 120 | 11.800 906 823113965 | 3293 204001232 167 D23 029023 2677 244 2524844 7E3| 019[ 161 104 63
7025 591 6,89 17 146 [ 11.534 852 850 | 16.431 | 41824 B0(039)229| 166 0D23|| 023|026 2344 208 2355104 1002 019] 142 103 36
» Correction of mineral elements required (total >> 100 %)
> 100-(Na20+K20+CaO+MgO+AI203+Si02+Fe203+Ti02) = % SO3 in the ash
> 9% SO3 (total) - % SO3 (ash) = % SO3 (organic) --> % S (raw Coal)
> Air, i.e. O, quantity calculated for the current carbon content (A = 1)
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Thermochemical calculations.
Mean values 2011.

Kohlesote  |Heizwen [Wasser |AschellS C H [N [D MNa2D K20 [Cal |MgD |AIZO3 |3i02 |Fe203 |TiOZ [S03 |02 - Bedarf N2 - Bedarf
[kdikg] | [%] | [%] § [%] | [%] [[%]] [%]] [S6] B Ral L (%] | [%] | [%] | [%] | [%] | [%] |[%]] [*%] [4] [4]
GEAS 7116 595 BAON4[23 20011671023 918 0290023|2677) 244) 252|45844| 7E3|019]11 4 52,75 211,004
GGR 7025 591 EEO0I07|2224)166)0,23) 904 023|026)23.44) 208 2355104 1002|0,19]10 4 52,14 208 55
E]E] 7063 £33 esAl0110[2306]167|0,23] 904 026]025)24 91 224] 243]4989] 896[0,18[1048 5243 209,700
(Gh A g644 57,1 328007127 06]190[032[1029 0450025)3347[ 593] 2779|2917 1371[0.24[13 3 61,86 247 43
MR 89272 556 Bsfloie2[2584]184[0,29] 970 020002001714 249] 1157|5968 662[0,16[113 5922 23657
Tgb. Garzweiler g062 56 4 E,SEIEI,'IEEI 2538|1,81|0,258) 968 022002111935) 257 1798652 737|017 117 a8 07 23229
HiA, 10127 535 20d0048|3053]2.20(038) 1129 s07)062]35,36[15,22] 4p4] 549] 1581[040(17 3 70,15 280,55)
HE 10479 518 ZZ0070(31 4001227103511 580 664J065)3359)1460) 402 564 11590]034|196 71,94 287 78|
HKF 9925 528 Z7G0026(30,09)1218)0,32) 11,78 364]0,54|3213)13,13] 21001554 1719103115 4 B8 47 273 8|
HKE 29913 53,3 24elon3g|a009|217|033] 1160 399f052]31.94[1349] 213] 733] 26 43[024[138 B8 63 274 53
HKR 10167 519 2as0105]3063]224|0,33][ 11,98 4320051])33,12[1309] 204[1919] 1901[040] 83 69,72 278 90)
HKS 10150 g09] 39M0105/3054|223|0,32[ 11998 312]/068|2276] 942] 402|3625] 12,24[050[11,0 69,43 277 53
HKT 10241 g08] 46800149 3064|221|0,35[ 1118 29501,20)17 03] 76B5] 1636]33.39] &860[125[115 70,56 28224
M
Hikpur 10339 622 2006431 ,19)226)1035) 1178 620|063 3364)1455) 391 846 1335|0,34|183 7144 285,76
HkRest 10224 508 AA50141(3062)22210,35) 11,30 2951191797 794 1433|3386 9200112]114 70,36 281,42
K-Kahle 10345 51,8 ZEc§0085(31,04)2241035) 1160 4.56)|0,86)27 131181 5241901 11 64| 066|157 71,16 284 B2
HEA, 10464 62,3 15al0039)31,37|2.26|036) 1164 747|069]37 06[16,08] 356] 457] 1288[032[17.3 7201 288,05
HEG 10581 52,1 28l0032]3161]227|037| 11 48 6a0|064]34 95(15,14] G04] 6.42] 1044[036[19.21 7281 281,23)
B-Kaohle 10465 52,3 1palo039]31,38|2.26]036) 11 64 7.46|069]37,03[16,07] 359] 453] 1285)032[17 41 7202 288 05]
Tgb. Hambach 10333 20| 2g8lo070]3114]225]0 35| 11 gl s49|082]2851]1283] 712]1554] 193] 058161 71,43 285,71
Stream 1 Stream 2 Stream 3
Coal Ash Air
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Thermochemical calculations.
GRZ - Lignite: Liguid phase vs. Temperature
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Thermochemical calculations.
HAM — Lignite: Liquid phases vs. Temperature
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Thermochemical calculations.
—ormation Target Phase — SlagA — 40 %.
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Temperature where 40% liquid phase occur
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Visco

Thermochemical calculations.

Composition of the slag at S

agA=40%.
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Composition of the slag at the temperature where 40% of liquid phase are reached
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Thermochemical calculations with FactSage
Options from the calculations

Calculations on the basis of elemental analysis possible (deposits file)

Considering the temperature dependence
e.g. liquid phase vs. temperature

Consideration of the flue gas composition (Oxidizing — Reducing)
Automated calculations (Excel / ChemSheet)
Implementation into fuel dispatch possible (day-to-day routine)

Coupling with process data possible (Boiler data)
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Thermochemical calculations
Outlook — Options for user interfaces
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Thank you very much for
your attention



