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Study on combustion characteristics of preheating decarburization
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Abstract: Coal chemical gasification process produces a large number of gasification fine slag. Due to its high
carbon content and large burning loss, gasification fine slag does not meet the national and industrial standards of
building mixed raw materials. Because of the lack of effective large-scale consumption mode, gasification fine
slag with huge output has become an important problem restricting the sustainable development of coal chemical
enterprises at the present stage. For a low calorific value of low volatile fuel temperature preheating
decarburization device of preheating mechanism study on decarburization process, using thermogravimetric
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experiment platform for constant temperature thermogravimetric experiment, the low volatile low calorific value
of fuel temperature preheating decarburization device sufficient internal combustion process simulation, by
comparison and analysis under the different preheating temperature and combustion atmosphere size grading
gasification and combustion properties of fine slag. It was found that the gasification fine slag samples began to
oxidize rapidly when oxygen was introduced, and the burnout time was between 6.6-9.4 min at 900 °C and 10%
0», and 3.7-5.6min at 900 C and 21% O». Under the condition of controlling the NOx value within the specified
range, the oxygen concentration in the combustion zone could be appropriately increased to shorten the burnout
time. With the increase of preheating temperature, the average weight loss rate of gasified fine slag samples with
the same particle size grading increases regularly, while the burnout time decreases regularly. The increase of
preheating temperature can improve the burnout characteristics of gasified fine slag, and the combustion zone
temperature can be appropriately raised to achieve faster burnout under the safe operation of the equipment.
Under different combustion atmosphere and preheating temperature, with the increase of particle size of
gasification fine slag, the weight loss increases, the burnout time increases regularly, and the average weight loss
rate decreases regularly. Therefore, the preheating and decarburization device needs to reasonably adjust the

residence time of materials according to the particle size of materials in order to achieve full burnout.
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Fig.1 Site operation drawing of equipment
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Fig.2 Equipment working diagram
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Tablel Industrial analysis of fine slag gasified with

different particle sizes

n o Ko Koy RS e
i FEER

Mad Aad Vad FCad
(um) (%)

(%) (%) (%) (%)
ahi 100 1.92 45.95 433 47.80

>500 1.03 3.77 19.67 241 74.15
250-500  14.27 8.71 11.44 1.10 78.75
125-250  32.36 6.96 18.91 4.47 69.66
45-125 15.41 4.40 48.61 3.39 43.60

<45 36.93 0.78 79.63 3.81 15.78
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Fig.3 Micromorphology of gasification fine slags with average

particle size of 133 um(a), 236 um (b), 237 pum (c) and

347 pum (d) under electron microscope
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Fig.4 Concept diagram of thermostatic

thermogravimetric experiment
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Fig.5 TG (a) and DTG(b) curves of fractional preheating oxidation reaction of gasified fine slag

under different combustion atmospheres
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Table2 Weight loss, burnout time and average weight loss rate

under different combustion atmospheres

PR E
W RE KEFE  PRREE
(pm) (%) (min)
(%/min)
45-125 64.21 6.6 9.73
10% Oz 125-250 74.91 8.3 9.03
250-500 81.35 9.4 8.65
21% O2 45-125 58.44 3.7 15.79




125-250 70.74 44 16.08
250-500 82.82 5.6 14.78
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Fig.6 TG (a.c.e) and DTG (b.d.f) curves of gasification fine slag grading preheating oxidation reaction

at different preheating temperatures
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Table3 Weight loss, burnout time and average weight loss rate

at different preheating temperatures
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T, bAs REH ‘Wi@'ﬁl‘fﬂ $1;§
(um) (%) (min)

(%/min)
45-125 52.86 5.9 8.96
700°C 125-250 74.32 8.7 8.54
250-500 82.04 9.9 8.29
45-125 50.85 5.5 9.25
800°C 125-250 76.39 8.5 8.99
250-500 83.79 10.1 8.30
45-125 64.21 6.6 9.73
900°C 125-250 74.91 8.3 9.03
250-500 81.35 9.4 8.65
45-125 56.33 54 10.43
1000°C 125-250 73.29 6.9 10.62

250-500 79.29 7.6 10.43
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Fig.7 TG (a) and DTG (b) curves of preheating oxidation reaction between gasification fine slag (XZ) and lignite (HM), anthracite
(WYM) and bituminous coal (YM)
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