F49 % 4 be 45 R Vol.49  No.4
2024 48 A Sintering and Pelletizing Aug. 2024

KR4

i
0

BT SEFT LR

~

v YRR, RRA, R 2, e’
(L T RIBR I B IR ), 2B Tl 2430002, TR 4 TR, 00 il 243032)

i

WE UM ACERT BRAL TR, TZ ML ALO, B L@ % R4 £ 7 FER WA E W PR IR SR
B R iE ALO, A8, BIKRERT WO, FREZRT MEFT A THRRIFHEAEREREL, AXEEN
RYGPAEARMKT B HHIFRIEEA L, XA -G LRCRT ER FORERSE KAMFHF T
FARES ERIRET RERTME P A REFRER L AP RKHRE RERT EMHENEALH,
ZRGFELRE K ERT MEFT TE L2 H A 16.0% 9. 0% $# & £ 30.0% 24.0% , (E 4k K &R AH T

R T,
KEER RS, RA; B FE2RT; MRS
rhE 43 3 2 . TF046. 4, TF52 CERARIEAD : A TS 1000 - 8764(2024)04 — 0026 — 07

doi; 10. 13403/j. sjqt. 2024. 04. 054

Practice of increasing proportion of non-primary ore and economic

ore in sintering

FANG Liang', WANG Ping’, SUN Shesheng', XIE Meng’, LONG Hongming’
(1. Ma’ anshan Iron and Steel Co.,Ltd.,Ma’ anshan 243000 Anhui,China;
2. School of Metallurgy Engineering, Anhui University of Technology,Ma’ anshan 243032 Anhui, China)

Abstract: At present,the quality of primary imported iron ore significantly declined, with the main component such as
Al, O, showing an upward trend. It is necessary to use the iron ores with the medium-silicon and low-aluminum to reduce
the Al, O, content in blast furnace slag. It is important to reduce the cost and improve the efficiency in the ironmaking
process according to decrease the proportion of primary iron ores and seek the non-primary and cost-effective ores. Based on
enhanced sourcing efforts in the iron ore market, an integrated optimization blending system was adopted to optimize the
sintering , pelletizing , and blast furnace burden structure at Ma’ anshan Iron and Steel Co.,Ltd. . This optimization increased
the proportion of non-primary and cost-effective ores in south zone and north zone of Ma’ anshan Iron and Steel Co.,Lid.
from 16.0% and 9. 0% to 30.0% and 24. 0% ,respectively,resulting in a significant reduction in hot metal costs.
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Table 1 Main chemical compositions and basic characteristics of iron ore fines
e A % L "
i TFe FeO Si0, AL 0, S p MgO Ca0 beZin! R AP
FFH 1 57.03 0.22 4.93 2.59 0.053  0.150 0.15 0. 07 7.50 3.12
FWE 2 61.34 0.26 3.51 2.39 0.018  0.090 0.07 0.04 5. 40 2.84
FHA3 62.21 0.34 4.49 2.26 0.014  0.090 0.13 0.03 4. 00 2.80
FHH 4 61.50 — 4.20 1. 90 0.020  0.090 0.30 0.03 5.48 2.80
FWH 5 58.20 0. 30 4. 80 1.50 0.007  0.054 0. 06 0.05 10. 30 4.05
FEWH 6 56.48 0.28 6. 60 1.59 0.012  0.042 0. 06 0.03 11.24 4.05
FWHH T 65.06 0.62 2.10 1.29 0.012  0.070 0. 07 0.01 3.50 1. 44
FHE 8 62.13 1.80 5.81 1.11 0.004  0.049 0.17 — 2.40 2. 64
FWHH 9 63.20 0.55 4.88 1.61 0.012  0.085 0.06 0.02 3.40 3.84
JEERT 1 64.00 — 6. 00 1.20 0.100  0.050 0.84 0. 49 1.00 3.50
W2 66.00  28.33 8.00 0. 50 0.030  0.010 0.20 0.20 -1.00 4.80
JEERH 3 61,11 0.38 8.26 1.30 0.010  0.010 0.08 0.05 2. 44 5.41
EEFHET 4 57.74 0.83 13.35 0. 89 0.009  0.055 0.09 0.07 3.70 5.89
EFRmH 5  61.23 2.05 8.38 1.58 0.010  0.040 0.08 0.01 2.00 3.80
JEEFHET 6 56.83 0.22 7.15 1.71 0.053  0.119 0.15 0.07 7.53 3.67
EFEmHI T 56.67 — 6.31 3.21 0.076  0.010 0. 60 0.25 8.12 5.73
JEEFHET 8 58.20 — 5.00 2.48 0.034  0.062 — — 8.00 5.73
x2 HKUMHEAR(REBHH)
Table 2 Particle size composition of iron ore fines %
J5 i o3 K % Ty
i A >8 [8,5) [5,3) [3,1) [1,0.5) [0.5,0.25) [0.25,0.15) [0.15,0.074) [0.074,0] R/
mm mm mm mm m mm m m mm mm
FWH 1 1419 8.65 7.37 14.45 16. 53 12.21 8.50 10. 15 7.95 2.73
FWH 2 1190 15.67 15.15 16.21 10. 93 10. 28 7.24 5.56 7.06 3.21
FWH 3 10.94 1510 12.83 16.26 17.90 9. 80 6. 00 10. 17 1. 00 3.04
FWH 4 20.15 26.51 18.02 15.53 12. 87 3.07 1.89 1.76 0.20 4.80
FWE 5 13.01 14.33 15.71 27.16 16.23 7.04 6.01 0.41 0. 10 3.50
FWE 6  6.75 415 9.09 8.5l 8.08 11. 99 5.25 24,77 21.41 1.57
FEWE T 16.25 12.30 16.88 22.52 9.45 6.39 5.30 6. 14 4.77 3.59
FWE8  20.84 811 13.25 32.08 13.92 4.40 4.35 1.08 1.97 4.19
FWH9  17.69 10.24 12.80 15.33 11.14 10. 60 8. 15 7.08 6.97 3.31
EERT 1 — — — — — — 1. 64 26. 94 71.42 0.08
EFwWy 2 — — — — — — — 7.98 92.02 0.01
EEFHET 3 7.00 17.59 17.37 17.36 11.47 10. 34 7.24 7.51 4.12 2.98
dEEFH 4 8.47 12.06 16.69 13.73 13. 62 8.63 9.48 16. 03 1.29 2.70
JEEWUS 6.85 1525 11.78 8.42 13. 14 6.02 5.66 14.52 18.36 2.44
ERWE 6 212 4.34  10.87 11.11 12. 63 9.93 11.77 10. 93 26. 30 1.31
JEEWY-T 1544 11.22 19.59 34.04 7.38 5.10 3.06 2.71 1. 46 3.75
JEFWH8 10.02 10.83 17.65 32.58 9.48 6.20 4.09 4.95 4.00 3.12
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Table 3 Constraints of ore blending optimization for

sintering process

o 202247 H 202247 H
X JBIX

PEEED 10(Si0,) /% 5.0~5.5 5.0~5.5
REER w(ALO,)/w(Si0,) 0.32~0.37  0.32~0.37
BEEET R 2.0~2.1 1.85~1.95

FRZER w( Mg0) /% <1.95 <1.80
RS BARFMLIREE/C 1270 ~1 310 1270 ~1 310

TR AW O B PR L 3.0~3.8 3.0~3.8

x4 B IFMRLERTAREN
Table 4 Constraints of ore blending optimization blast

furnace process

202247 H 2022 427 A

2R X JLIx
BRI (BR800 /% =70.0 =72.0
R AT
Eixgg;%;f;im =20.0 =6.0
HMEERTC LE (L5350 /% — <7.0
WRPC e (B Rt 2350 /% <10.0 <15.0
AP (R 5380 / % =58.0 =58.5
Bk w(P) /% <0. 120 <0. 120
Pt w(ALO;) /% <16.00 <15.80
it ICHRE R 1.18 ~1.20 1.18 ~1.20
it (MgO) /(AL O5) 0.44 ~0.48 0.44 ~0.48
AW (kget ™) <300 <250
AW G/ (kget ™) <4.00 <3.30

i w(Mg0) /w0 (AL Oy) o B F il 76 A 18 A TE R N,
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Table 5 Results of sintering pot test using new Kooly fines instead of Yandi fines

g AN ORI B FRREY w0 ReR/ IR
K3/ % (t'm™) (mm-min~") (tm™h™h) B RU% % (kg-t™")
ER! 6.07 1. 68 23.05 1.38 66. 53 73.03 72.23
&2 6.07 1. 69 22. 64 1.37 68. 27 73.28 71.85
FE2-FE1 0.00 0.01 -0.41 -0.01 1.73 0.25 -0.38
FE VR, Bl R 2R T, BN K TR, ST
MR L, SRR 10% BRI BEIG 10% (g MR 1Tt

Mrimw . BERS ATAL, BRI R TR A il
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Table 6 Ore blending scheme of sintering pot test using CSN fines instead of BRBF fines %0
IRAF BV EPESSFTH 412 BUREHAT AT EPE SFHT B B BRBF 57 5 CSN 7
FE1 19. 00 15.50 17.50 18.50 18.00 4.00 7.50 0.00
FHE2 19. 00 15.50 17.50 18.50 18.00 4.00 0.00 7.50
&7 CSN# #AK BRBF # RREMFRBELER
Table 7 Results of sintering pot test using CSN fines instead of BRBF fines
8 B RAH i’E%”TE/ EE%%@E‘/ _&EF%%/ %ﬁi S/ 145%*4{%%%/ P ¥k
KAy/%  (tm™”)  (mmemin')  (emeh7h) dEEVR % (kgst™")  JE/mm
ES! 6.11 1. 670 30. 50 1. 653 65.20 69. 67 76. 40 14. 16
FHE2 6.07 1.775 25.67 1.751 65.20 78. 40 64.59 16. 10
FE2-FE1 -0.04 0. 105 -4.83 0. 098 0.00 8.73 -11.81 1.94
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Table 8 Structural changes of sintering mixture ore in 2022

R FORL I 2022 4F 1 A BCH (40 / % 2022 47 ABCH (550 /% A1 B R e
XL JEIXBC b XL JEX AL
Fia1 — — — 15.0 3.12
ER/ ) — 24.0 — 15.0 2. 84
FWHA3 26.0 — 25.0 — 2.80
PR TR 4 4.0 4.0 4.0 4.0 2.80
FWH5 14.0 17.0 12.0 10.0 4.05
TR 6 11.0 6.0 17.0 10.0 4.05
FWRE 7 19.0 20.0 7.0 19.0 1.44
EPE- F 8 7.0 9.5 — — 3.84
W9 — 8.0 — — 3.90
R 1 4.0 0.5 — 6.0 3.00
JEF w2 — — 7.0 — 4.80
JE TR/ 3 — — — 9.0 5.41
EFFG 4 6.0 8.5 — 4.0 5.89
EEHY o
EFWH S — — 9.0 — 3.80
EFWw 6 6.0 — 9.0 — 3.67
e FEpa 7 — — 5.0 5.0 5.73
e w8 — — — — 5.73
EL e 7 — — — — —
Al EE e 0.5 — 3.0 1.0 —
Ga iR 2.5 2.5 2.0 2.0 —
R9 2022 FIRET RETLER
Table 9 Changes in the quality of sintered ore in 2022
- w(TFe)/ w(Si0,)/ w(ALO,)/ w(MgO)/ w(FeO)/ if;ﬁ}z 7%\ qcyj
% % % % % S8/ % 5%/ % RLE/mm
202241 4 HMIX  56.01 5.25 1.90 1.92 2. 14 8.42 80. 81 3.68 20. 04
[ X 57.11 5.18 1.88 1.76 1.94 8.35 80. 44 3.49 21.09
20224E7 ] FEX 56.43 5.25 1.96 1.91 2.02 8.36 81.83 3.56 20.93
[ JbIX 56.97 5.32 1.92 1.79 1.85 8.30 80. 25 3. 64 22.08
3 # B R — A AL EC ™, 2022 47 H IF iR S rE IX R
FHH M 16% FTHF] 30% , JbXAEEFT M 9%
BT — A AL RC 2 e — DI DL Dy BT 24% , [HRESY . POKMAR T U R W
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