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Research on preparation and performance of biochar fuel for sintering

XIN Chuang, TANG Chao, HE Zhijun, LIU Jihui
( University of Science and Technology Liaoning a. School of Materials and Metallurgy b. Key Laboratory of Green
Low-Carbon and Intelligent Metallurgy , Anshan 114051, Liaoning, China)

Abstract: In order to explore the clean fuel for iron ore powder sintering and reduce the use of coke powder, four
processes are used to carbonize wood chips and prepare biochar by two carbonization processes ( 1. e., the first carbonization
temperature rises to 300,350 and 400 °C for 30 min, respectively,and the second carbonization temperature rises to 600 °C
for 30 min) and one carbonization ( directly heating to 600 “C without insulation in the middle) . At the same time, the
basic properties of biochar under different processes are analyzed ,and the mixed combustion characteristics of biochar and
coke powder are experimentally studied by thermogravimetric method. The results show that, compared with biomass,
biochar has lower volatile content and higher fixed carbon and calorific value,and the structure is denser,but the structure
is looser and more porous than that of coke powder. The biochar yield of the carbonized stage is the highest,and the content
of CO,CH, and H, in the pyrolysis gas is the highest, and the CO, content is the lowest. Among the four carbonization
processes , the ignition point,burnout temperature and peak temperature of biomass charcoal using a carbonization process
are the lowest,the combustion characteristic index and average weight loss rate are the largest,the activation energy is the
lowest ,and the flammability is the best. Compared with coke powder,biochar-oke powder has a lower ignition point, burn—

out temperature and better combustion performance when combusted by biochar-coke powder. In addition, there are two
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main stages in the mixed combustion of biochar and coke powder ‘“combustion stage I” dominated by biochar combustion

in the low temperature area,and “combustion stage II” with coke powder combustion in the high temperature area.
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Table 1 Main elemental analysis and industrial analysis of raw materials
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Table 2 Biomass carbonisation experiment
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Fig. 1 Experimental scheme
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Fig. 3 Calorific value, composition and content of pyrolysis gas

(a) fEEy (b) WG (o) TR

(d)y L2 (e) HES3;

(h Jiz4

B4 8. EWREEYFRBNLEHE

Fig. 4 Microstructure of coke fines, biomass, and biochar
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Fig. 5 Biochar TG-DTG curves and combustion characteristic parameters
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Fig. 6 Reaction kinetics of non-isothermal combustion of biochar
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Table 3 Kinetic parameters of non-isothermal combustion reaction of biochar
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Fig.7 Co-combustion characteristics of biocharr/coke powder with different ratios
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Fig. 8 Reaction kinetics of non-isothermal co-combustion of biochar-coke powder
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Table 4 Kinetic parameters of non-isothermal co-combustion reaction of biochar-coke powder
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