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Correction method of the recommended value of carbon content

per unit calorific value of blast furnace gas based on measured data
WAN Yingfeng, LI Qiujun,PAN Shuting, FAN Min
( Sinosteel Wuhan Safety & Environmental Protection Research Institute Co. ,Lid. Hubei 430081, China)
Abstract: The ironmaking process is the main process with the largest CO, emissions in the iron and steel industry, and the value of car-
bon content per unit calorific value (C,) of blast furnace gas has an important impact on the accounting of CO, emissions in the ironmak-
ing process. The recommended C, value of blast furnace gas (70.8 X107 t/GJ) given in Appendix B of GB/T 32151.5-2015 is the to-
tal carbon component C., not the combustion process C,. Based on the measured data of the low—level calorific value and main compo-
nent content of blast furnace gas in a steel mill, the measured C. values of blast furnace gas under different component contents were cal-
culated, and the changes of the measured parameters such as the measured low—level calorific value of blast furnace gas, the measured
value of the whole carbon component C, and the measured C. value of the combustion process were analyzed. Combined with the current
situation of the widespread application of the emission factor method, based on the fluctuation of the measured value of C.., three methods
for correcting the recommended value of C, to C; in the combustion process were proposed, such as I., II., III., etc. The deviation be-
tween the corrected value and the measured value is less than 5% under their respective applicable conditions. Finally, using the relevant
statistical data of the blast furnace ironmaking process of the steel mill in 2021, the calculation results of the carbon emissions of the blast
furnace body before and after the correction of the C. recommended value of blast furnace gas were compared and analyzed, and the carbon
emissions of the blast furnace body before the correction were —0.19 tons of CO, for every tons of iron, and the carbon emissions of the
blast furnace body after the correction were 0.415 tons of CO, for every tons of iron , which was consistent with the real carbon emissions.
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Table 1 Measured values of blast furnace gas components and low calorific value of a steel mill
sy R i
(MJ - m™) Co 0, H, €O, N,

1 3.13 22.08 1.00 3.17 25.02 48.73
2 3.26 23.34 0.98 2.89 22.06 50.73
3 3.37 24.17 0.63 2.93 20.52 51.75
4 3.46 24.94 0.96 2.86 21.11 50.13
5 3.55 25.61 0.96 2.89 20.33 50.21
6 3.65 26.54 0.95 2.71 21.29 48.51
7 3.82 27.9 1.16 2.74 20.41 47.78
8 4.08 29.93 1.24 2.78 20.60 45.44
9 4.25 31.25 0.93 2.77 19.00 46.05
SFEE 3.62 26.20 0.98 2.86 21.15 48.81
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Table 2 Recommended C. values for different fuel gas

Co/
SRS A IR AV 2 i

(t-GJ™H)

WA 45.998 GJ/t 18.20x1073
WAL 50.179 GJ /t 17.20x1073
PR/t 38.931 MJ/m? 15.30x1073
RIS 17.981 MJ/m? 13.58%1073
RIS 3.300 MJ/m? 70.80%x1073
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Table 3 Two types of C_values of blast furnace gas

S AR w(CO) Croa” Coon”
HAS  w(CO) +w(CO,)  (1073¢-GJ™Y)  (1073t-GJ™H)

1 0.469 80.614 37.791
2 0.514 74.606 38.355
3 0.541 71.042 38.422
4 0.542 71.300 38.615
5 0.557 69.326 38.647
6 0.555 70.201 38.953
7 0.578 67.750 39.127
8 0.592 66.347 39.299
9 0.622 63.340 39.391
FHMH 0.552 70.503 38.733

MR 3 TS5 R AT UL, 32 A A fhoam e 5 ik
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Table 4 Comparison of deviation rate and applicability of

three correction methods

5 C MBI o 1%@5% E
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38.733 x4 -2.43~1.70 EH
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A w(CO) 5 C,,, 2t KR ar, HAlA 2t
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Table.5 C_ values of blast furnace gas with different

calorific values and component contents

s CodllB ) Co S (e

BlE w(CO) /%

it (107%1C - GI™") (107°1C/G)) %o
1 22.08 38.06 37.791 0.723
2 23.34 38.27 38.355 -0.223
3 24.17 38.40 38.422 -0.047
4 24.94 38.53 38.615 -0.222
5 25.61 38.64 38.647 -0.022
6 26.54 38.79 38.953 -0.420
7 27.90 39.01 39.127 -0.297
8 29.93 39.34 39.299 0.106
9 31.25 39.56 39.391 0.417
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Table 6 Carbon flow statistics of blast furnace

body of a steel mill in 2021

i A ity i 14 3
Kk Hfy K HFK Hfy B
FEe t 4305964 EHHES 10'm® 2021 798.89
TCHHHE t 1 280 800 HE gk t 12 855 008
SR t 794 900
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Table 7 Comparison of carbon emissions of blast furnace in 2021 before and after the revision of

the recommended C value of blast furnace gas

R C

K Bt (10 Y oA HE s N FPARTR COHEE/ L AR RAEIER CO,HE/t
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