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Outline of substances, processes and reactions
concidered in the simulation model

Air 0,+N,

Fuels: Coal + Waste

Elementary Analysis: C,H,O,N,S,A,W
Caloric Value: H,; Hy

Particle Size Distribution: po(dc); poa(dca)

Limestone

Elementary Analysis

CaCOs, H,0, Minerals

Particle Size Distribution: pox(dcyk)

Drying Process (Water Outlet, Kinetic)
Dry Fuels + Water

Calcination
Ca0, CO,, H,0, Ash

Degassing (Kinetic)
Coke
CO, CO,, H,, CH,, C,Hy, H,O, NH;, HCN, H,S

Particle Size Modification

Particle Size Modification

(Contraction, Fragmenting, Attrition, Burning Rate) (Abrasion)
po(dc) 2 pi(der); Poa(dea) 2 Pra(dera) pox(dck) > pu(dcix)
Combustion Reactions (stoichiometrically) Sulphation(kinetic,

1H,+0,50, > 1H0
1HS+1,50, > 1H0+1S0,
1CH,+ 1,50, > CO+2H,0
1HCN+ 1250, > NO+CO+0,5H,0

Chemical Balance)
1SO, +0,50, > 1804
1 CaO + 1 SO, 2> 1CaS0O,

Combustion Reactions (kinetic)

1C+1/00, > (2-2/4)CO + (2/$-1) CO,
1CO+050, > 1CO,

INH; + 1,250, > INO+15H,0
INH;+ 0,750, > 05N, + 1,5 H,0
INO+1CO >  05N,+1CO,
INO+23NH; =  5/6N,+1H,0

INO+ 1 H, > 0,5N,+1H,0
INO+1C > 05N,+1CO

1 CH, + (0.5x+y/4) O, > xCO +y/2 H,0
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Mass balance, pyrolysis of lignite and
wood, T=800 °C
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Air Distribution, Vol.% of total Air
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Increase of the proportion of
w ood from 0 to 90 Mass%.

Distance from Air Distributor, m
(@)
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with superproportional wood application the danger of agglomerations is given,
special with the Co-fuel waste wood appears this with 950 °C occur by the

higher alkali contents, those the ash melting point lower
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Temperature Course w ith different
charge spots of the Co-fuel
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Emission course with different charge
spots of the Co-fuel
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Gas concentration in the Reactor
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‘ Temperature Course in Cells 10 Gas Concentration in the Riser
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Temperature distribution

Fuel: Lignite
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Temperature distribution
Fuel: Lignite/Woodchips

Load: 85/15
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Outlook

e Determine emission profiles of NO, and later NHj;,

e In result: optimisation of input spots for co-fuel (reburning),

e Consider dissymmetries as consequence of the charge spots (back-leg and co-

fuel),
e Modelling of hard coal,

e Use of further Different Co-fuels: oil sludge, communal waste...,

e Development of the integration of CFB and Gasification (use our co-current

fixed bed gasifier),
e FEstimate of aspects of economy (and sense ......

- Combination of disposal with side effects:

electronic waste),

Elementary Analysis Limestone ?
Si0, 2,1% 2,3%
Fe,0; 0,4 % 3,6 %
Al,O4 1,2 % 0,6 %
CaO 53,8 % 46,6 %
MgO 0 % 0,2 %
H,0 0,1 % 6,2 %
S <0,01 % <0,01 %
Ignition loss 900 °C 43 % 40,5 %

(Limestone and Arrears of the water purification of the power station)
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Elementary Analysis

W Sulphur
0 Oxygen
H Nitrogen
O Hydrogen
O Carbon
W Ash

O Water

100%
80% —
5 s
% 60%
S
= 40%
20%
u% I T T
Lignite Waste Waste Sewage
Pellets Wood Sludge
Volatiles [%] 38,8 417 67,3 427
Hu [MJikg] 17.4 8.7 15,4 10,7
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