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Direct Reduction Kinetics of Carbon Bearing Briquettes of High-phosphorus Iron Ore
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Abstract: The reduction kinetics of carbon bearing briquettes of high-phosphorus iron ore under base condition (without adding Na2SO4
and waste plastics), adding 4% Na2SOs and adding 4% Na:SO4 with waste plastics replacing 25% coke fines were carried out
respectively. The results showed that the control process of carbon bearing briquettes under three conditions was gas diffusion. Compared
with the base condition, the apparent activation energy of adding 4% NazSOs decreased from 204.92 kJ/mol to 158.81 kJ/mol. The
addition of 4% NaSO4 with waste plastics replacing 25% coke fines was also beneficial to the reduction reaction, and the activation
energy reduced from 204.92 kJ/mol to 172.89 kJ/mol.
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Table 1 Chemical composition of high phosphorus iron ore

Component TFe Fe,O3 P SiO; AlL,O; CaO MgO K;0 S
Content/wt% 44.35 63.41 1.08 16.19 7.07 7.04 210 0.75 0.04

x=2 EB TSR

Table 2 Proximate analysis of coke fines
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Table 3 Main chemical component of coke ash
Component  SiO, Fe,0O; AlLO; CaO MgO S
Content/wt% 48.16 8.05 33.78 4.05 0.72 0.42
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Table 4 Chemical composition of waste plastics
Component C N S H 0
Content/wt%  91.94 0.02 0.28 7.49 0.27
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Fig.1 Experimental apparatus for weight loss of high
phosphorus iron ore
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Table 5 Proportion parameters under different conditions
Addition High phosphorus iron ore/g CaCOs/g Coke fines/g Na,;SO./g Wiaste plastics/g
Base condition 90.45 9.55 16.00 0 0
4% NaSO, 90.45 9.55 16.00 4.00 0
4% Na,SO, and replacing 25% coke with waste plastics 90.45 9.55 12.41 4.00 3.59
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Fig.5 Weight loss of briquettes adding 4% Na2SO4
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Table 7 Reaction rate constants at different temperatures for
briquettes adding 4% Na2SO4
Reduction temperature/C

Parameter 1000 1050 1100 1150
KI(x10- cm?fs) 0.69 0.98 19 32

Ink 958 923  -856 -804
Correlation coefficient 0.98 0.99 0.99 0.99
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Fig.8 Weight loss of briquette adding 4% Na2SO4 and
replacing 25% coke fines with waste plastics
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Fig.9 Relationship between the reaction fraction and time at
different temperatures with addition of 4% Na2SO4 and replacing
25% coke fines with waste plastics
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Table 8 Rate constant at different temperatures adding 4%
Na2SO4 and replacing 25% coke fines with waste plastics
Reduction temperature/'C

Parameter 1000 1050 1100 1150
k/(x107* cm?/s) 0.81 12 24 4.2

Ink -9.42 -9.02 -8.33 -7.73
Correlation coefficient 0.99 0.99 0.99 0.99
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