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Carbon emission and economic evaluation of blast furnace ironmaking

systems with high pellet ratios based on carbon tax mechanism

MENG Xiaoyu', ZHANG Jianliang', HAN Jixiang”, JIAO Kexin', CHEN Ziluo®, FAN xiaoyue'
(1. School of Metallurgical and Ecological Engineering, University of Science and Technology Beijing, Beijing 100083,
China ;2. Sinosteel Equipment & Engineering Co.,Ltd. ,Beijing 100080, China)

Abstract: With the increasingly perfecting of carbon pricing mechanisms in iron and steel industry, the economic
evaluation of blast furnace ironmaking is changing from a single focus on “production costs” to a combined consideration of
“production costs + carbon tax costs”. In this paper,through focusing on the carbon emission and carbon tax economics of
blast furnaces after the pellet ratio is increased, a model including material-energy flow, carbon emission, and economic
analysis of the ironmaking system is built to analyze the impact of changes in pellet ratio on energy consumption, carbon
emission and cost structure. The results show that when the pellet ratio increases from 20% to 80% ,the CO, emission per
ton of iron decreases by 12. 46%. Under different carbon price scenarios, the total cost of ironmaking shows characteristics
of differential change with the pellet ratio changing. As carbon prices rise, the emission reduction benefits of high pellet
ratio can be converted into economic advantages, it is proposed that the concept of “carbon tax reversal point” can be used
as an important economic criterion for optimizing the burden structure of blast furnaces.
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Table 1 Predicted carbon tax prices

FRSFERAL (CO, B0 )/ SERRFL (CO, Bt /

i (JE-t™h) (gt
2025 100 100
2030 130 207
2040 350 946
2050 1 000 2593
2060 2 000 4431
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Table 2 Key blast furnace smelting parameters
P aE G 0 &% L/ T/ . .
IE iif .:.Aj}j *Jﬁﬁ_?gl Y ® Y K/ C AR/ %
(bedh: 2kIA: ) s/ % (t\m>+d™") (kget™") (kg-t™")
55:30: 15 58.5 2.80 350 152 1 200 4.5
ey AR AL =St RAN I ) a2
x3 WHTE
Table 3 Material balance
AT/ [ kg (tHM) '] Y/ [ kg (tHM) ']
N I PORES N N AHRFHR
Vil E =R X AN J »‘é =3 (=N A
e R TRy K &t /0 gk LA TR e ait /%
1626.85 350.00 152.00 1207.17 3336.02 4.65 ||1000.00 317.61 1992.53 21.24 3331.38 0.14
x4 BEETE
Table 4 Energy balance
e A T3 fef/[MJ-(tHM) ~'] /% 3 H T fes/[MJ-(tHM) ~'] /%
. AW ket 6 826. 89 69. 51
AT RITRR R A e R A i 2 480. 00 25.25 )
R B FE B 40.79 0.42
St A o 864. 32 8. 80
FLHGE R A AR 902. 22 9.19 e
oK e 1 240. 00 12.63
(AR IR CO E AL 4169.73 42. 45 PP TR S A 390. 99 3.98
[EFEE TR H, AL 584. 12 5.95 e 25 7K 78 R FEH 8.79 0.09
SR A 1 685. 50 17.16 Jr g i o 2.99 0.03
— — PN 446. 77 4.55
it 9 821.57 100 it 9 821.57 100
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Table 5 The influence of pellet ratio on blast furnace smelting parameters

BRAMC I % WA IEFE/ [ kge (tHM) '] i/ [ ke (tHM) ~'] /[ kg (HM) 7']  BRRHEL/ [ kg ((HM) 7' ]
20 1661.03 362. 32 376. 17 524.17
30 1 644. 49 343.41 370. 11 518.01
40 1 626.29 322.59 363. 83 511. 83
50 1 608. 09 302. 01 357.67 505. 66
60 1590. 14 281.76 351. 50 499. 49
70 1 574.90 264.25 345.33 493.33
80 1559.24 248.21 339. 16 487.16
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Fig. 1 Carbon flow analysis of the ironmaking system
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Table 6 Ironmaking process carbon emission level

(P D, B, co, HEE/

T 7o [kg+ (tHM) '] tCO,-t~! [ kg (tHM) ']
Bk Bk 370 0. 692 256. 08
BRal bRk 897 0.159 142. 11
BRHE BkA5 489 0. 044 21.52
E ok 1 000 0.739 739.35
Gt — — — 1 159.05

T 63.8%

\ \_
\-)_’Xﬁéﬂ::zz,l%

BRI 18%  Besk: 123%

E2 ekE TS

Fig.2 Emission proportions of individual ironmaking

process steps
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