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Abstract; The steel mdustry is one of the most carbon mtel]bwe mdu§tne5 in China. To &nalyze the carbon emissionsand carbon reduction potential of the steel mdustrv in the
life cyle, a carbon emission accounung model was built fromthe perspect]\e of the'life cycle. Taking the year 2020 as an example<an empirical analysis was carried out to
predict and evaluate @ carbon reduction potential of the steel industry' in the” hfg __,c.y't’"[e by optimizing four variables, namely, scrap usage, fossil fuel combustion, electric
power carBon fﬁo.tpﬁn{ factor, and clean transportation proportion. At thé¥ame time, sensitivity analysis was used to determine the key degree of factors affecting carbon
emission redtiction in the life cycle of steel. The results showed that in 2020, the total life cycle CO, emissions of the steel industry in China was approximately 2. 404 billion
tons, of #hich the acquisition and processing of raw materials were the key links in the carbon emissions of the steel indusiry, accounting for more than 98% of the total life
cycle CO, emissions of the steel industry. From the analysis of CO, emission source categories, fossil fuel savings and outsourcing power cleaning were the top priorities of
carbon reduction in the steel industry. By 2025, the steel industry could achieve 20%, 6%, 5%, and 1% carbon emission reduction potential by respectively promoting low-
carbon technology, optimizing the power structure, increasing the number of steel scraps, and increasing the proportion of clean transportation. The fossil fuel combustion had
the most significant impact on the life cycle CO, emissions of the steel industry, followed by the electric power carbon footprint factor and scrap steelmaking usage. With regard
to low-carbon technologies in the steel industry, in the short term, the promotion of low-carbon technologies in the steel rolling process and blast furnace ironmaking process
should be the main focus. Later, with the gradual increase in the proportion of electric furnace steelmaking, the promotion of low-carbon technologies in the electric furnace
steelmaking process will significantly improve the carbon emission reduction potential of the steel industry throughout its life cycle.

Key words:steel industry; life cycle; carbon emissions; emission reduction potential ; sensitivity analysis
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Table 1  Energy carbon footprint factors
HETR SEBMRA R RE PTEREERE T BB B R BN T kg kg T B m T BRI T
2R /k) kg ! /kgee kg ™! (KLCit)y /gt e PRES I BE IR B /kg-kg ™!
AR 20934 0.7143 26.37 0.94 1.90 0.09%] 1.99
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Table 2 Carbon footprint factors of raw material minipg--

Table 3 Carbon footprint factors of production‘pro@‘éss -
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Table 5 Scenario setting for assessment of carbon emission reduction potential in the life cycle of the steel industry
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Table 6 Basic information of fuel-saving technology

BB (UL TP HiRE %

TH AR ) /Gt ik /% ik
IR B R 0.03 [40] 38.57 [41,42]
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Table 7 Intermediate product volume of iron and steel industry
and conversion coefficient of crude steel product
corresponding to raw materials
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Table 8 Life cycle inventory of crude steel production in iron and steel industry
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JE IR AR el Tt 1.57 x 10* [49]
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Table 10 Life cycle inventory of steel transportation stage

X @iy =Y kit 681 /77 B J,/km ik
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Table 11 Life cycle inventory of steel waste disposal stage in 2020

25 ki M/JT ik BHIPER K, /km Sk
i PR 3611.93 [49,68] 670. 00 [58]
iz
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x5 WEAFER Py /(MW +h) -t ™! SCiik B AR M/ TS Sk
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Fig. 2 Proportion of steel sales volume in each regional

market in 2020 and its origin —
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Fig. 3  Contribution rates of various CO, emissions

in the life cycle of the steel industry

4 FEBEHMEL Co, BHEEE

Fig. 4 CO, emission reduction contribution rate

of raw material structure optimization
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Table 13 Analysis on carbon reduction potential of raw material structure adjustment
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Fig. 5 Contribution rate of fuel energy-saving and low-carbon

technology to emission reduction
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Table 15  Comparison of life cycle carbon emissions of steel

industry before and after power optimization
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Fig. 6 Contribution rate of energy conservation and low

carbon technology to emission reduction
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Table 16 Analysis of carbon emission reduction potential

of transportation mode optimization
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Table 17  Sensitivity analysis results
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