¥ 4R K

2026 % % 3 M ANGANG TECHNOLOGY & % 459 #
+ RAdE

.~ B
-
~
Sermmmmam=="

E T EMER SR BERE E O LM RS

T, mRBR T R, T
(b mAR X FEL25 A5 T4, L F 100083)

HE. A3tk 2 AR %, & T Hess T2 L AL 5 RIL, M T 15 B0 F 204
(Q)HFAER HBHT AP Koy, Hm.b}ir&fnx., FiAe R I Ay, B
RAEERFN, % TR AR H) 2y, By 6 5 B 5T #RAL A 22 38 B E 69 45%~50%
R R R R AR B EIELE LY A, miiinﬂﬁx PER BEAR B E B e K S A ), i
TR RYAMREREN 3615, H—FTHERT QML FN IR (KAL) L, w251
TR AT BRI EAR T BERR IS RALR LN, GEL B EAIRK S
1R & R 2 oW B, L E2F AT 3 RME e EE S0 DA, SEL 0B & A sk Bk
A& AL B A AR | 5y B Am i S A HAR, A B AT 25 A M 3R 3 A R ) ST 4 R 2 5 A
BB RN 2w B B34 R NAEL . 2RI AR R ARk A b %%Eﬂ"&ﬁlﬁ%ﬁéﬁ B RERAL 5 B A
¥R T AR

KW SR F AR Ko S AR A AR

FESES: TFS XkFRERD: A XEHE: 1006-4613(2026)03-0001-08

DOI: 10.3969/j.issn.1006-4613. 2026. 03. 001

Cost—performance Evaluation Model for Blast Furnace Pulverized Coal Injection
Based on Equivalent Heating Value
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(School of Metallurgical and Ecological Engineering, University of
Science and Technology Beijing, Beijing 100083, China)

Abstract: With the blast furnace coal injection system taken as the research object, a modified
equivalent heating value () )calculation model was established based on Hess’s law and thermochemical
principles which effectively quantified the heat expenditure effects of processes including organic
decomposition, moisture gasification, desulfurization, and ash slagging. The results showed that
constrained by the reducing atmosphere and endothermic reactions, the actual effective heat contribution
of coal powder was only 45%~50% of its total theoretical heat release. Particularly, ash composition
exerted a significant non—linear influence on slagging heat consumption. For high—silica—alumina acidic
coal with acidic ash, large amounts of flux were required, resulting in a slagging heat penalty
approximately 3.6 times that of low—ash coal. Furthermore, a () .~based cost—performance index (k)
showed that pulverized coal economy was governed by effective heat contribution, slagging heat from ash,
grindability, and overall cost. High—volatile bituminous coal, though lower in calorific value, remained
economical due to low ash, easy grinding, and low slagging heat. Some high—calorific anthracites lost

value from higher slagging and grinding costs. This provides a theoretical basis for steel enterprises to
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optimize coal blending based on use value, thereby achieving cost reduction and efficiency improvement.

Key words: blast furnace coal injection system; equivalent heating value; ash composition;

slagging heat consumption; cost—performance evaluation
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Table 1 Proximate Analysis, Ultimate Analysis and Bomb Calorific Value of Coal Samples

) Tk Hr OB 535580 1% JCE M (BT 50500 1% B

e A, v, Fc, C, H, 0, N, S, MJ/kg

1 4.73 35.11 60. 16 69. 89 4.89 19. 88 0. 81 0.33 25.05

2 4.91 34.79 60. 30 69. 49 5.01 19.90 0.87 0.33 25.07

3 8.99 8.32 82. 69 85.26 3.40 0.40 1. 08 1.09 30. 65

4 12. 24 7.33 80. 43 82.05 3.09 0. 62 1. 14 1. 11 29.08

5 10. 86 7.65 81. 49 76. 54 2.95 7.70 1. 06 1.07 27.28

6 8. 81 18.35 72. 84 77.70 4.04 8.27 1. 00 0.72 27.93

7 8.77 21.88 69. 35 77.08 3.72 9.20 0.92 0.70 27.23

8 9. 81 22.79 67. 40 75.99 3. 81 9.34 0.92 0.70 26.93

9 9.21 21.34 69. 45 76. 81 3.60 9.27 0.92 0.73 26.99
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Table 2 Ash Composition Analysis of Coal Samples (Mass Fraction)

Yo

JkE Si0, ALO, Ca0 Fe,0, S0, K,0 Ti0, MgO MnO A
1 38. 15 14. 16 19. 28 7.36 13.90 0.55 0.95 3.10 0.16 2.39
2 38.18 16. 12 17.56 7.24 14. 40 0.50 0.87 2.75 0.14 2.24
3 48. 10 34.47 2.47 8.30 0.70 2.43 1.42 0. 84 0.03 1.24
4 48. 87 39.73 2.24 3.01 0.36 0.58 1.55 0.21 0.01 3.44
5 47.55 38.72 2.87 3.82 0.50 0.78 1. 61 0. 30 0.02 3.83
6 41. 86 24.02 12. 10 5.73 9.11 0.63 1.57 1.76 0.10 3.12
7 45.49 28. 83 8.71 6.02 4.53 1. 18 1.32 1.38 0.11 2.43
8 44. 49 27.79 9.58 6. 06 5.86 1.18 1.32 1. 15 0.12 2.45
9 43.76 28. 80 9.22 6.02 5.67 1.18 1. 30 1.50 0.11 2.44
R 2 A, AR IR B oy 25 57 0 2, EL ) 3 EREMTEE SIS (HCI) £ 47
e FHER B ] ERE 1 AERE 2 B T 4 Table 3 Analysis of HGI of Coal Samples
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Table 4 Caculation Condition for Cost—effectiveness of

Coal Samples

MR Ak ERARM/OL) TSR
1 11.23 766 71.00
2 10. 56 760 71.00
3 738 1009 70. 50
4 2.12 970 73. 00
5 3.13 979 73.00
6 6.15 987 71. 50
7 1.50 935 70. 50
8 1.50 942 69. 00
9 1.50 939 68. 00
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Fig. 1 Comparison of Q,, ,» Q.. and Q, of
Coal Samples
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Fig. 2 Comparison of A,_, and A, of Coal Samples
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Table 5 Comparison of Heat Expenditure and Heat Revenue Items in

PR A2 BERE LA ZS , (ELAE XU <20 ms A9

the Q, Calculation Process of Coal Samples kJ/kg
JHAE (O Quoal Qe Qno Qe 0
1 26 618.02 28 168. 00 1549.98 103.75 81.13 6. 39
2 26 610. 50 28 175.36 1 564. 86 103.75 86. 87 6. 39
3 32445.01 33127.89 682. 88 103.75 202. 62 21.11
4 31019.77 31 642.01 622.24 103.75 295. 35 21.50
5 28 227.10 29 040. 64 813. 54 103.75 257.39 20.73
6 29 675. 46 30 710. 04 1034.58 103.75 175. 61 13.95
7 29 025.27 30 038. 74 1013.47 103.75 185. 36 13.56
8 28 733.29 29 765. 34 1 032. 05 103.75 204. 25 13. 56
9 28 802. 39 29 796. 07 993. 68 103.75 193. 05 14. 14
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Fig. 3 Comparison of P, and k of Coal Samples
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