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Consideration on layout of metallurgical processes of long and

short flow based on coke oven gas balance
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(1. Zhongye Changtian International Engineering Co. Lid. Changsha 410205 Hunan China; 2. National
Engineering Research Center of Sintering and Pelletizing Equipment System Changsha 410205 Hunan China)

Abstract: Under the background of “double carbon” the development of low-earbon iron-making technology is an
inevitable trend for low-carbon transformation for China“s iron and steel enterprises. Based on the analysis of the
utilization of coke oven gas and the current situation of gas-based direct reduction technology in China a rational
layout on metallurgical processes of long and short process based on coke oven gas balance is proposed by establishing
a balance model of coke oven gas within iron and steel enterprises with a view to developing direct reduction iron—
making technology through rational utilization of coke oven gas and to providing solutions for carbon reduction in
metallurgical processes. Meanwhile an iron and steel enterprise with an annual output of 5 x 10° t of molten iron in
blast furnace is taken as an example and according to the calculation on coke oven gas balance model the surplus
coke oven gas can meet the gas demand of direct reduction iron production line of the 1 x 10° t and the crushed coke
produced by coking can provide 42. 0 kg of coke powder per ton of sinter which basically meet the fuel demand for
sintering. In addition under the new mode that combines long process and short process the CO, emission per ton of
steel is reduced to 1 193 kg and the carbon reduction ratio is as high as 30. 32%.
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Table 2 The charge structure of blast furnace with an annual output of 5 million tons of molten iron

1%

/
(1x10*tea™)

56.5 70 10 1. 156 642
63.0 25 5 0.413 217
63.0 5 5 0.083 43
9.004 5 x 10°
360 kg/t 13% Nm’ o
5x10°t
2.07 x10° t . CcoG
COG 435 Nm’ . . . —
17.24 MJ/Nm’, 4
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Table 3 The coking plant scale with an annual output of 5 million tons of molten iron
/ / / / / /
(1x10*tea™) (kget™) (1x10*tea™)  (1x10°tea™") (1x10"tea™") (1x10* Nm’+a™")
500 360 180 207 27 90 045
4 5x10%t
Table 4 Consumption of COG in each process with an annual output of 5 million tons of molten iron
(1x10* tea™) /(Nm®=t™") /(1x10* Nm*+a™")
642. 00 3.48 2 234
217.00 34.80 7 552
— 555.56 6. 00 3333
207. 00 64. 00 13 248
100% COG COG
0.06 GJ; COG
50% 0.6 GJ; ° 0
. (1)
. (DR ). .
. (2)
B 1%
(2) 5x10°t 0.8 GJ .
COG 6.277 8 x 10° Nm’ /a. (3)
2.3 DRI 4:6 ; DRI 92%
100% o
42 kg (4) 0
(5)
€O, SO,. NO, . 5. 5
3.3 1 t DRI COG ¢, 630.5
— Nm’ /to
5
Table 5 COG consumption per ton of steel in short-process steelmaking
t [(GJt™) /(Nm®=t™") /Nm®
1.40 0.8 46. 4 65.0
1. 00 9.5 551.0 551.0
— 2.34 0.1 6.0 14.5
(3) 2.34 x10° t/a.
5x10° t COG \

1 x10° t/a
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Fig. 4 Rational layout of ironmaking system based on coke oven gas balance
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Table 6 Carbon emission reduction per ton of steel under the new integration mode of steelworks with

an annual output of 5 million tons of blast furnace hot metal

/ DRI/

(1x10*¢t) (1x10* 1)

/
(1x10* 1)

/

1%
(1x10" 1) ’

/kg

500 0
500 100

87.30
237.30

555.56
794. 55

1712

1193 30. 32

6 CO,
1712 kg 1193 kg
30.32%

COG

20%

25%
42 kg

1 712 kg

1193 kg 30.32% -
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