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Abstract: Aiming at such problems as excessively fast combustion reaction rate caused by the large specific surface area
and developed pores of biochar alternative to fossil fuels for iron ore powder sintering the self-produced sintering flue gas
and Ca( OH) , solution are used to modify biomass charcoal. The pore size of biomass charcoal is filled by sediment
CaCO; the specific surface area is reduced the combustion reactivity is inertized and the biomass coke is prepared by
using modified biomass charcoal and coal-based fossil fuels to ensure the consistency of fuel combustion concentration so
as to improve the substitution ratio of iron ore powder sintering biomass fuel. The results show that most of the pore size of
biomass charcoal is filled after being modified by sintering flue gas and Ca( OH), modified solution and the specific
surface area is reduced from 82. 736 m”> /g to 5. 229 m’ /g and the combustion process of biomass coke prepared from coal—
based fossil fuels is limited by hindering the oxidation reaction by the modifier obeying the formula G( @) = —In( 1 - @)
the reaction exothermic is slow and the exothermic temperature range is between 400 ~760 °C  which close to fossil fuel
performance and are conducive to increasing the amount of sintering biomass fuel added to iron ore powder.
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Table 1 Experimental scheme of synergistic effect of
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Fig. 1 The microstructure of biochar
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Fig. 2 Combustion performance of different biomass chars
2 ok Dot mino
Table 2 The combustion performance parameters (2) R

of biomass char

AH/(MJemol™') T./C  T,/°C  T./C

A 43. 30 390.49 445.95 614.28
B 35.28 381.47 415.04 590.95 D3( Jander ) ( 2) D4 ( Ginstling—
C 29.57 400.89 485.30 760.00 Brundshtein ) ( 3)
' T, )
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1—%f—(1—f)2’3=kt (3)
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Fig.3 The relationship between four kinetic equations and time of different biocoals
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k 3 o 3
R 0.9 (1) Ca( OH),
4 o
3 82.736 m*/g 5.229 m’/g
Table 3 Fitting correlation coefficient of kinetic models 16
R’ k o
A C A C (2)
F, 0. 986 0.981 0.228 0. 043
D, 0.903 0. 964 0.032 0. 004 Ca( OH) ,
D, 0.928 0. 935 0.016 0. 003
R, 0. 995 0.931 0. 038 0.011 400 ~760 °C .
4 4 (3)
Table 4 Fitting coefficients for different models
Fl D3 D4 R3
R 0.947  0.863 0.727  0.89 G(a) = -In(1-aq)
R 0.987 0.951 0. 945 0.959
4 F, (R °
(R) 3
F,
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