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NO, and SO, emission rules of sintering gas under different steam

spraying conditions
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Abstract: In order to reduce the mass concentration of NO, and SO, emission in the flue gas and improve the combustion
efficiency of solid fuel a 50 kg sinter pot test is carried out based on the sintering raw material of a steel plant and the
effects of total injection injection flow and start spraying time on NO, and SO, emissions during the sintering process under
the condition of spraying steam to the sintering charge level are studied. The results show that after ignition for 8 min

steam is continuously sprayed to the charge level for 15 min and when the injection flow is 0.02 m®/min the mass
concentrations of NO, and SO, emissions in the sintering gas are reduced by 11. 75% and 13.25% respectively and the
production and quality indexes of sinter are also optimized. The addition of steam is conducive to breaking the molecular
bonds of solid fuels accelevating the precipitation process of HCN and NH; in the volatiles of solid fuels enhancing the
local reducing atmosphere of the sinter bed thereby promoting the heterogeneous reduction reaction of NO in the sintering
process and reducing the mass concentration of NO, emission. Spraying steam to the charge level will thicken the super—
humid layer so that SO, is gradually absorbed in the super-humid layer and when the super-humid layer disappears SO, is
insufficiently released instantaneously thereby reducing its emission mass concentration and delaying its emission peak. The

steam spraying process system is conducive to improving quality and reducing consumption in sintering production and can
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provide references for the production of iron and steel enterprises.
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Table 1 Main chemical composition and burning loss of test raw materials %
TFe Si0, AL O, Ca0 MgO P S

A 64.57 2.12 1.82 0.04 0.04 0.07 0.01 2.97
B 56. 88 5.41 1.12 3.29 1. 14 0.13 0.43 6.70
C 61.75 3.87 2.20 0. 04 0. 06 0.10 0.02 8.13
D 62. 85 7.50 1.03 0.10 0.10 0. 04 0.01 0.65
E 57.27 4.60 1.75 0.08 0.08 0.05 0.01 11.82
F 62.36 4.83 2.25 0.10 0.40 0.07 0.02 3.50
2.91 2.16 0.79 51.32 0.36 0.01 0.07 40. 80

0.35 2.26 0.58 31.45 19. 45 0.01 0.03 45.50

0.51 2.31 0.63 80. 21 0.41 0.01 0.03 0. 61

1.07 6.11 4.32 0. 62 0.04 0.03 0.01 86. 85

54.99 4.98 2.21 10.98 1.99 0.01 0.12 0.41

1.30 8.30 1. 10 30. 60 3.22 1.40 0.10 0.21

71.04 1.87 0.38 2.50 0.27 0.05 0.01 1.01

1.2 ° 50 kg 200
1 mm 800 mm 7 kPa



2023 2 NO, SO, 11
(1150 £50) C 90 s 0 2
30 s 14 kPa. ° (T)) ;
Titan Dryfast eco N
MRU 3 o
° 2
Table 2 Test parameters of sinter pot for steam
spraying on charge lever
/
/min /min (m’*min")
T, 8 10 0.02
T, 8 15 0.02
T, 8 20 0.02
Ts 8 15 0.01
T, 8 15 0.02
T, 8 15 0.04
1 T, 4 15 0.02
Fig. 1 Test platform of sinter pot and system of steam T, 6 15 0.02
spraying on the sintering bed T, 3 15 0.02
T, 10 15 0.02
. NO. . SO0, min.
3 ( )
Table 3 Raw material proportioning schemes of sinter pot test %
A B C D E F
9.50 12.50  10.62 9.35 8.45 8.58 4.34 3.90 4.10 25.00 1. 14 0.97
NO. SO, NO, . NO,
NO, SO,
T= Q xtxC ( 1) ( H ) o
T g 0
m’ /h; min; C NO, o
mg/m’ .
2
NO. .
2.1 NO, NO,
2.1.1 (I ) o
NO,
2 . 2 NO, °
NO, « . 7 . NO,
NO NO, 200 mg/m’ .
( I ) ° NO%
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Fig.2 The rule of NO, emission in sintering process

under different moisture conditions
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Fig.3 The influence of different spraying amount

conditions on NO, emission during

sintering process
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Fig. 4 The mass concentration of average NO, emission
during sintering process under different

spraying amount conditions
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Fig. 5 The influence of different spraying flow rate

conditions on NO, emission

during sintering process

Fig. 6 The mass concentration of average NO, emission
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Fig.7 The influence of different spraying time conditions
on NO, emission during

sintering process
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Fig. 8 The mass concentration of average NO, emission
during sintering process under different

spraying time conditions
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Fig. 9 The influence of different spraying amount

conditions on SO, emission during

sintering process
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Fig. 11 The influence of different spraying flow rate
conditions on SO, emission

during sintering process
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Fig. 12 The mass concentration of average SO, emission
during sintering process under different

spraying flow rate conditions
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Fig. 13 The influence of different spraying time conditions
on SO, emission during sintering process
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Fig. 14 The mass concentration of average SO, emission
during sintering process under different

spraying time conditions
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