47 3 Vol.47 No.3

2022 6 Sintering and Pelletizing Jun. 2022
1 1 1 1 2 3
(1. 213000; 2.
410205; 3. 243002)
“ N 7 550 m?
930 mm N ww( FeO)
N . : 0 m®/h 600 m® /h
3.77 kg/t 7.0% Co, 9.19 keg/t;
300 m® /h
: TF046. 4 TA :1000 - 8764( 2022) 03 —0032 - 06

doi: 10. 13403 /j. sjqt. 2022. 03. 036

Production practice of natural gas injection on sintering material

surface of ultra-thick layer
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Abstract: Aiming at the problem of reducing consumption and reducing carbon in the sintering process under the
background of “carbon peak and carbon nuetrality ” in green production in the iron and steel industry an
industrialized test of natural gas injection on sintering material surface of 930 mm ultra-thick layer is carried out on a
550 m’ sintering machine of Zenith Steel. The effects of natural gas injection on the negative sintering pressure drum
strength FeO content low temperature reduction pulverization rate internal reversion rate and ore phase structure are
analyzed. The results show that when the natural gas injection volume is gradually increased from O m’/h to 600
m’ /h the solid fuel consumption is gradually decreased and the lowest is 3. 77 kg/t lower than the baseline the solid
fuel is decreased by 7.0% contributing to the sintering process CO, emission reduction of 9.19 kg/t; under the
current sintering raw materials and process conditions in Zenith Steel the optimal natural gas injection rate is 300
m’ /h. The next step is to further improve the natural gas injection device and enhance the gas-solid fuel coupling
combustion degree to achieve greater carbon reduction in sintering.

Key words: sintering; reducing consumption; reducing carbon; thick bed of material; natural gas; injection;

strength
[ ”»
12021 -11 -08; 12021 -12 =27
12020 (2020SK(C4003)

(1990—)



550 m’

2022 3 33
15% 930 mm( 750 mm)
' (7.2£0.2) %
10% 7, (-14.5 +1.5) kPa (1 050 +50)
C 420 C
(140 £ 10) < (2.35 £0.05)
m/min 5 mm
8% ~10% - 3 mm 70% ~75%
co } 4.3%
. N N 72%
. . (0 ~600) m’/h.
1.2
4-5
1" ~10"
6
0.8% 8
min 300 mm-.
11% 1 o
o 1 930
2020 mm 1.25 ~ 1. 88
5 550 m’ (0~
600) m’/h 429.3
C 139.2 C
—14.51 kPa 2. 348 m/min,
: FeO
RDI . s .
T8 930 mm
2
2.1
2
o 2 50
1 m’ /h
0.5 kg/t
1.1



34 47 3
1
Table 1 Relationship between sintering process parameters anddifferent natural gas injection volume
/% / /
/C /C kPa /mm (memin”") /(m*<h")
¥ 47 25 7.16 422 138 -13.6 930 2.35 0
2* 45 28 7.18 426 136 -13.5 930 2.35 100
3* 46 25 7.12 432 145 -13.8 930 2.38 150
47 44 26 7.08 428 143 -14.2 930 2.32 200
5* 40 32 6.96 434 146 -14.4 930 2.36 250
6" 46 25 7.02 442 145 -14.8 930 2.40 300
7* 42 30 6. 88 421 142 -14.6 930 2.37 350
8" 46 28 7.05 436 136 -15.0 930 2.35 400
9* 43 33 6.96 427 131 -15.4 930 2.30 500
10" 40 32 7.16 425 130 -15.8 930 2.30 600
2
Table 2 Relationship between solid fuel consumption and different natural gas injection volume
/
( ) /(kget™") (teh™h) /kPa 1% /(m*et™h) ( ) /(kget™") (kget™)
1* 54.01 1 055 -13.6  75.28 0 54.01 0
2* 54.01 1 055 -13.5 74.32 100 53.50 0.51
3* 54.01 1 055 -13.8  73.66 150 53.00 1.01
4" 54.01 1 055 -14.2  76.88 200 52.50 1.51
5" 54.01 1055 -14.4  75.34 250 52.00 2.01
6" 54.01 1 055 -14.8  72.42 300 51.49 2.52
7" 54.01 1 055 -14.6  77.66 350 50. 99 3.02
8" 54.01 1 055 -15.0  73.68 400 50. 49 3.52
9* 54.01 1 055 -15.4  75.65 500 50. 24 3.77
10" 54.01 1 055 -15.8  74.77 600 50. 24 3.77
400 m’ /h Co, (1) ~(3)
0.25 kg/t o,
—14.6 kPa 3 °
—-15. 8 kPa. CH, 95. 60%
C,H, 3.00%
0.1% CH, 0.7174 kg/m’
C,Hy 0.45 kg/m’
9 .
2.2 Co, CO,:
C +0,—CO, (1)

Co,

CO,:
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Table 3 Relationship between gas injection volume and different total carbon emission reduction
Co,
/ 1o / / co, / co, / /
(th™h) (m’et”") (kget™) (kget™) (kget™') (kget™')
1 1 055 75.28 0 0 0 0 0
2* 1 055 74.32 0.13 0.51 1.39 0.25 1. 14
3" 1 055 73. 66 0.20 1.01 2.73 0.38 2.35
4" 1 055 76. 88 0.26 1.51 4.26 0.51 3.75
5" 1 055 75.34 0.33 2.01 5.55 0.63 4.92
6" 1 055 72.42 0.39 2.52 6. 69 0.76 5.93
7* 1 055 77. 66 0.46 3.02 8.60 0. 89 7.71
8" 1 055 73.68 0.53 3.52 9.51 1.01 8.50
9* 1055 75. 65 0. 66 3.77 10. 46 1.27 9.19
10" 1055 74.77 0.79 3.77 10. 46 1.52 8.94
CH, +20,—CO0, +2H,0 (2) 4 N RDI ;15
2C,H, +70,—4C0, +6H,0 (3)
3 Table 4 Relationship between sinter drum strength
internal return rate and different natural gas injection
Co, ; 0. 66 1%
m* /t 3.77 kg/t /% FeO RDI s, /(w7
o, 9.19 kg/t; 1 78.32 14.90 8.96 73.66 0
0.79 m’ /it Co, 2% 78.43 14.82 8.82 74.28 100
i 3% 78.38 14.82 8.67 74.56 150
o, 4" 78.38 14.88 8.69 74.42 200
co, . 5% 78.40 14.84 8.68 74.38 250
2.3 6" 78.46 14.72 8.54 74.68 300
7% 78.42 14.80 8.52  74.02 350
. . 8% 78.40 14.84 8.21 73.85 400
(RDI 5 5. 9% 78.38 14.95 8.06 73.28 500
4 o 10 78.12 14.98 7.88 72.84 600
4 14.72% 1
o 0.18%:; 400 m’/h
300 m*/h 14.98% .
78. 46% 1 0.14%; RDI 5 5 .
350 m’/h 300 m’/h
; 500 m’/h 74. 68% I 1.02% .
78. 12% o FeO

300 ~350 m’ /h

350 m’/h
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Fig.1 Sinter mineral phase structure corresponding on different natural gas injection ( reflection 200 x )
5
Table 5 Influence of different natural gas injection -
rates on sintering phase composition
/ 1% o
(m’+h™)
200 33.9  16.50 26.20 5.50 17.90 300 m’/h
300 56.3 7.60 25.00 3.10 8.00 7.6%;
400 48.4 15.40 28.90 3.70 3.50 500 m>/h
500 52.7 19.50 21.70 2.20 4.00 i
1 5
3
200 m’/h (1) 930 mm
400 m’/h
17.9% 5.5% 300 m’/h
4.0% 2.2%; 2.52 kg/t o, 5.93
kg/t 0. 14%
300 m’/h RDI ;.. 1.02%

56.3% o 0.18% N
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56.3% 7.6% .
(2)
Co,
500 m’/h
3.77 kgt Co, 9.19 kg/t.
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