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A Study on SOx Emission Characteristics in Coal Combustion
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The characteristics of SOx emission were investigated using SM (India) coal and Berau, C&A (Austria) coal. Experiments
were performed in two different ways. In the first type of experiment, the temperature in the furnace was increased and the,
samples were combusted at the ignition temperature after filling the furnace with coal. The second experimental method was
to add the coal to after maintaining a constant temperature. The results demonstrated that SOx emission from coal combustion
depended upon the sulfur content. In the case of Berau coal and C&A coal, an enhancement of combustibility which was
accomplished by increasing the combustion temperature, an increase in airflow and decrease in particle size of coals tended
to increase SO, generation. Conversely, in the case of SM coal, the concentration of SO, tended to decrease, because the
high contents of Fe;Oj; in the ashes increased the oxidation power of coal itself, which oxidized SO, into SOs. In the case
of C&A coal, the SO, peak was only observed twice. This was thought to be caused by the thermal transfer rate from the
surface to the interior of the coal.
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Table 1. Proximate and Ultimate Analysis of Samples
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Ultimate analysis (wt%)

o Calorific Total Proximate analysis (wt%)
Designation 8\(])2/}% moisture Sulfur moisture (grﬁi \;?;?:;]re Ash c H o N S Ash
SM 5304 26.34 0.16 12.60 40.16 42.70 4.54 52.03 521 26.50 0.92 0.15 5.19
Berau 6155 23.61 0.13 12.04 42.56 39.68 572 68.70 523 17.58 1.50 0.49 6.50
C&A 6417 7.52 0.16 4.01 49.42 31.31 15.26 72.77 4.29 4.90 1.63 0.51 15.9
Ash analysis (wt%)
SiO, ALO; Fe,O;3 CaO MgO K,O TiO; Na,0 Etc
SM 40.26 10.31 22.47 12.01 7.00 0.54 0.54 0.14 0.00
Berau 46.84 19.95 7.12 7.64 3.23 1.37 0.83 0.14 0.00
C&A 61.43 21.91 6.36 2.81 0.89 1.36 0.00 0.00 0.00
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Figure 1. SO, emission upon coal combustion at various temperature
using B2 methods (coal : 0.2 g of SM, flow : 21% O,/Ar 0.75 L/min).
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Figure 2. Concentration of SO, emission (a) and SOs (b) intensity
upon coal combustion at various flow rates using B2 method (coal :
0.2 g of SM, flow : 21% O,/Ar 0.5~1.5 L/min, temp : 873.15 K).
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Figure 3. Concentration of SO, emission and SO; intensity upon coal
combustion at various flow rates using B2 method (coal : 0.2 g of
SM, flow : 21% O/Ar 0.5~1.5 L/min, temp : 873.15 K).
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Figure 4. SO,-TPO (Temperature Programmed Oxidation) profiles over
metal oxides (sample : 0.2 g, S0 mL/min).
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Figure 5. Concentration of SO, emission upon coal combustion at
various coal sizes using B2 methods (coal : 0.2 g of SM, flow : 21%
Oy/Ar 0.75 L/min, temp : 873.15 K).
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Figure 6. SO, emission upon coal combustion at various temperatures
using B2 methods (coal : various, flow : 21% O/Ar 1.1 L/min).
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Figure 7. Concentration of SO, emission upon coal combustion at
various temperature using B2 methods (coal : 0.2 g of C&A, flow :
21% O,/Ar 1.1 L/min).
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