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Table S1. The chemical composition of ore in TGR-OBF process.

Name TFe/% S/%  CaO/% SiO2/% Al:0s/% MgO/%

Lumpore  63.50 1.00 1.81 3.50 2.38 0.62
sinter 66.59 0.04 0.04 2.97 1.02 0.05
pellet 65.83 0.02 1.23 2.72 0.45 0.17
Name  MnO/% P205/% H20/% Fe:03/% FeO/% /%

Lump ore 0.09 1.50 1.00 85.00 3.10 100
Sinter 0.05 0.00 0.00 94.66 0.42 100
Pellet 0.02 0.00 0.00 94.04 0.00 100

Table S2. The chemical composition of flux in TGR-OBF process.

Name TFe/% S/O/o CaO/% SiOz/% A1203/0/0 MgO/o/o

Limestone 0.10 0.00 54.46 1.82 0.13 0.42
Dolomite 0.70 0.00 29.16 4.79 2.20 18.98
Name MnO/% P20s5/% FeO/% Fe:03/% H20/%  Loss/%
Limestone 0.00 0.00 0.0013 0.00 0.02 42.92
Dolomite 0.00 0.00 0.00 1.00 0.00 43.17

Table S3. The chemical composition of coal and coke in TGR-OBF process.

EA/% Ash/%
C H N (0] XV  Si0O AILOs CaO MgO Fex0s XA
Coal 54 711 476 125 495 3319 515 309 3.2 1.25 3.62 1281 5.00
Coke 87.18 86.55 0.08 1.02 021 145 466 361 499 132 696 11.37 5.00

Name Cfix/%

H20/%

Table S4. The chemical composition of hot metal in TGR-OBF process.

Composition/% Fe Mn Si P S C z
Value 9485 0.02 0.65 0.09 0.04 4.35 100.00

Table S5. The chemical composition of slag in TGR-OBF process.

Composition/% SiO: CaO ALOs MgO MnO FeO S/2 L
Value 3693 4244 11.01 798 0.11 0.71 0.96 100.00




Table S6. The chemical composition of oxygen blast furnace gas in TGR-OBF process.

Composition/% CO CO: H:0 H: N:
Value 411 361 41 79 10.8

Table S7. Distribution rate of elements in slag, hot metal and gas (TGR-OBF process).

Elements Slag Hot Metal TGR-OBF Gas
Fe 0.002 0.998 -

Mn 0.3 0.7 -
P 0 1 -
S 0.85 0.07 0.05

Table S8. The operating parameters of TGR-OBF process.

No. Parameters Value
1 Direct reduction degree 0.12
2 Oxidation degree of gas 0.05
3 Basicity of slag 1.15
4 Coke ratio/kg-t! 180
5 Coal ratio/kg-t" 260
6 The volume of recycled gas in bosh/m? 300
7 The volume of recycled gas in hearth/m?> 300
8 Temperature of oxygen blast/K 298
9 Temperature of recycled gas in bosh/K 1073
10  Temperature of recycled gas in hearth/K 1073
11 Temperature of hot metal/K 1450
12 Temperature of top gas/K 473
13 The mass of hot metal/kg 1000

Table S9. The chemical composition of ore in COREX process.

Name TFE/O/O S/O/o CaO/% SiOz/% A1203/0/0 MgO/O/o

Lump ore 63.5 1.00 1.81 3.50 2.38 0.62
Ore fine 63.5 0.00 1.85 3.30 2.65 0.62
Name MnO/% P:0s5/% H:20/% Fe:03/% FeO/% /%
Lump ore 0.09 1.50 1.00 85.00 3.10 100
Ore fine 0.08 2.20 0.80 85.00 3.10 100

Table S10. The chemical composition of flux in COREX process.

Name TFe/% S/O/o CaO/% SiOz/% AIZOS/O/O MgO/o/o

Limestone 0.10 0.00 54.46 1.82 0.13 0.42
Dolomite 0.70 0.00 29.16 4.79 2.20 18.98
Name MnO/% P20s5/% FeO/% Fe:035/% H:20/%  Loss/%
Limestone 0.00 0.00 0.00 0.00 0.02 42.92
Dolomite 0.00 0.00 0.00 1.00 0.00 43.17

Table S11. The chemical composition of coal and coke in COREX process.

EA/% Ash/%

fix/*

Name Cix% —c——Hg—§ 0 v S0 ALOs CaO MgO FeOs ZA
Coal 5400 7110 476 125 4950 3319 5150 3090 320 125 362 1281
Coke 8718 8655 008 102 021 145 4660 3610 499 132 696 1137

H20/%

5.00
5.00




Table S12. The chemical composition of hot metal in COREX process.

Composition/% Fe Mn Si P S C X
Value 9485 0.02 0.65 0.09 0.04 4.35 100.00

Table S13. The chemical composition of slag in COREX process.

Composition/% SiO: CaO AlOs MgO MnO FeO S/2 X

Value 37.84 4352 735 845 087 0.67 1.30 100.00

Table S14. The chemical composition of COREX gas in COREX process.

Composition% CO CO: H:.O H: N: CHs
Value 414 218 136 218 05 1.0

Table S15. Distribution rate of elements in slag, hot metal and gas (COREX process).

Elements Slag Hot Metal COREX Gas
Fe 0.002 0.998 -

Mn 0.3 0.7 -
P 0 1 -
S 0.85 0.07 0.05

Table S16. The operating parameters of COREX process.

No. Parameters Value
1 Metallization ratio of DR1/% 90
2 Oxidation degree of gas 5
3 Basicity of slag 1.15
4 Temperature of hot metal/K 1450
5 Temperature of top gas/K 623
6  Temperature of reduction gas/K 1123
7 Temperature of raw gas/K 1323
8 Temperature of cooling gas/K 298
9  Temperature of oxygen blast/K 298
10 The mass of hot metal/kg 1000

Sinter 920 kg
Pellets 320 kg
Lump ore 237 kg BFG 74 Nm3
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Figure S1. The parameters of TGR-OBF process.
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Figure S2. The parameters of COREX process.



