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Alternative fuels Duantit}-' inkT/y | EnergyinT) Substitution rate

Animal meal & bone meal & animal fat 15’000 2.0%

Other hazardous 6’500

Paper/ cardboards/ wood/ PAS 2’800

Coal slurries/ distillation residues 1650

Fine/ anodes/ chemical cokes 1600

Shale/ oil shale <0.1%

Agricultural & organic wastes €0.1%

Subtotal solid fuels (75%) 3'282 63’810

Solvents and others 3'goo

Subtotal liquid fuels (25%) 21700 2.0%
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Blast Furnace Raw Material, Mixing Material 11,915

By-product Gypsum Raw Material(Additive) 2,568

Non-iron Slag Raw Material 1,236

Sludge etc. Raw Material, Fuel

Molding Sand Raw Material

Waste Qils Fuel

Waste Plastics Fuel
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Chemical composition Portland cement Sewage sludge ash  Expansive clay

% |.I_I.|:+l !:!“":

I“I_': ’;E- %) (SSA) (Chung-li clay)
— Si0; 20.5 63.31 62.77
AlO, 6.50 15.38 16.82
: N FeaOs3 3.20 6.81 6.97
il éﬂ(%.%/_ Ca0 62.5 1.80 1.02
%0 f L ﬂ*’fg% MgO 1.90 1.03 2.25
30 - ; f‘B 5’322}@%5 Na,O 0.40 0.70 1.68
— ] 4 : el K20 0.78 1.51 3.07
60 r_,-l 50; 2.2 1.02 -
] ; P205 - 7.20 -
4 F.od
= 5’} k2 FoRSREMNE AR RIS N
3 j| ? A Materials Heavy metal Pb Cd Cr
:':"_ é P, Sewage sludge Total concentration (mgkg) 60719 24=0.1 148=1.3
10 3¢ ‘i{-r':r" S Total concentration (mgkg) 162.3=31 7.6=02 41417
. Sewage sludge ash TCLP (mg/L) 0.18 0.095 0.125
90 80 T0 60 50 40 30 20 10 0 TCLP regulatory(mg/L) -5 <1 s
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Coal Petcoke, Tyre
(Kaantee et al.,
2004)

Proximate analysis
(wt. percent)
Moisture
(wt. percent) 9.20 1.50 0.6
Ash (db) 8.85 0.90 19.1
Volatiles (daf) 36.22 11.80 56.6
C - fixed 45.63 85.80 23.7
Ultimate analysis As received (wt.
(wt. percent daf) percent)
C 68.6 89.50 37.20 71.85
H 3.05 3.08 4.29 6.07
N 1.3 1.71 418 0.20
S 0.49 4.00 0.53 1.06
O 8.217 111 20.10 1.12
Ash 7.0 0.90 26.70 19.1
LHV M]/kg) 27.89 33.7 148 31
Density (kg/m?) 1300 2023 1140 1179
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mg/Nm? 1996: Optimization of the fuel and burning process, staged combustion
1,000 2008: Installation of a SNCR system
900 873 2014: 1st success‘-‘.ﬁJ'I opl)timization step of the SNCR .
2017/18: 2nd optimization step of the SNCR (in planning)

800
700
600
500
400
300
- I I I Target < 200
100

0

2010 2015 201 9
Parameter Unit Maximum Benchmark
additional load

Particulate matter pg/m? 0.18 40
S0, ug/m? 1.21 50
NO5 pg/m? 0.25 40
Cadmium ng/m3 0.10 20
Lead ng/m? 0.56 500
HCI pg/m? 0.03 30
Mercury ng/m? 0.10 50
Arsenic ng/m? 0.097 6
Thallium ng/m? 0.208 100
Chrome ng/m? 0.453 17
Cobalt ng/m? 0.117 100
Copper ng/m? 0.500 10,000
Vanadiurmn ng/m? 0.324 20
Manganese ng/m? 1.980 150
Antirmony ng/m? 0.142 80
Tin ng/m? 0.148 1,000
PCDD/F fg/m? 0.34 150

“C

2,000 2,000
1,500 1,450
1,050
1,000
880
850
500
350
0
Preheater | Calc. Rotary kiln Grate cooler
10 5 8 1
- Dwell time, gas [s]
1 0,1 20 30

—

@ Temperature

. Combustion chamber of calciner

>

Dwvell time, material [min]

+ from inlet of lean gas

277 # 43 m until entry pyrotop (2.1 s)
. ® 79 m until entry cyclone & (4.2 s)

Switch-on and failure lock for the SBS:
T before Pyrotop > = 850 °C;

This temperature level is also maintained
at the measuring point before cyclone &

Entry of fuels into calciner

| Rotary kiln burnerl
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