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Collaborative Performance Evaluation of Pollution Reduction
and Carbon Reduction in Hydrogen-based Shaft Furnace Process

LUO Yujie, LI Fengyu

(School of Economics and Management, Inner Mongolia University of Science and Technology, Baotou 014000, China)

Abstract; In order to evaluate the synergistic performance of pollution reduction and carbon reduction in
hydrogen-based shaft furnace process, this paper constructed a synergistic performance evaluation system
for pollution reduction and carbon reduction in hydrogen-based shaft furnace process. The coupling coor-
dination degree model was used to construct the synergistic index among pollutant emission, carbon emis-
sion and cost control. The synergistic effect of pollution reduction and carbon reduction in traditional blast
furnace-converter long process and three hydrogen-based shaft furnace processes (‘hydrogen produced by
coke oven gas , hydrogen produced by natural gas, hydrogen produced by green electric) was evaluated.
The research shows that the all-green electric green hydrogen process has the best performance in reduc-
ing pollutant emissions and carbon emissions. In terms of cost, the comprehensive cost of the all green e-
lectric green hydrogen process is the highest ; comparing the synergistic index of pollution reduction and
carbon reduction of each process, the coordination between pollution reduction, carbon reduction and cost
control of hydrogen-based shaft furnace process is stronger than that of long process blast furnace-convert-
er process. Among them, the synergistic indexes of pollution reduction and carbon reduction of coke oven
gas hydrogen production process and natural gas hydrogen production process are 0. 843 and 0.722, re-
spectively, which reach the level of good coordinated development and intermediate coordinated develop-
ment. Due to the high cost of the all-green electric green hydrogen process, the synergistic effect of pollu-
tion reduction and carbon reduction is second, and the synergistic index of pollution reduction and carbon
reduction is only 0.463, which is on the verge of imbalance and recession. If the electricity price cost
and discount rate can be reduced, the overall coordination effect will also increase.

Key words: hydrogen-based shaft furnace; pollutant emissions; carbon emissions; cost control; green e-

lectric hydrogen production; coupling coordination degree



