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Simulation on particle movement and pulverized coal jet combustion of
titano-magnetite pellets during the reduction with coal in rotary Kkiln
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(1. Faculty of Metallurgical and Energy Engineering, Kunming University of Science and Technology, Kunming 650093,
Yunnan, China; 2. Yunnan Provincial Key Laboratory of Intensification Metallurgy, Kunming 650093,Yunnan, China)

Abstract: In this paper, the numerical simulation of on particle movement and pulverized coal injection
combustion duringin the coal coal-based reduction of titano-magnetite pellets in rotary kiln was carried
out. The results show that there were delamination phenomenon and discrete pile phenomenon in the
movement process of three kinds of particles in rotary kiln. The discrete particle piles led to the axial
periodic fluctuation distribution of particle number. Combined with the change of reaction enthalpy, the
average fluctuation energy in a single period was deduced as F = 25.58 MJ; in the process of pulverized
coal injection combustion, the fuel jet would form a rebound effect under the action of gravity, and the
length of the action zone was about 2 m. The mass and heat transfer process in this zone was
strengthened, and the local overheating phenomenon was readily to occur. The energy fluctuation and
local overheating could be reduced by the way of attaching carbon with coal powder on the surface of
ore pellets and mixing carbon with external coal pellets. The amount of carbon distribution by adhering
to ore particles is about 18.9 g/kg.

Key words: titanomagnetite, rotary kiln, reduction, simulation, particle movement, pulverized coal jet
combustion
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Fig. 1 Simplified simulation structure of rotary kiln
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Table 2 Particle formation parameters used in simulation study (particle motion)
SRR p/(g-em”) 242504 /mm A R (kgs ) SRR %
SR 1.5 N(10,0.25) 0.206 2 11.42
sl 26 N(5,0.25) 0.146 1 11.50
kL 3.6 N(7.5,0.25) 1.208 3 77.08
TE: N(10,0.25)F /R BHLL R URL R4 EZS A3ARAE G, 10 SR PR E (AL mm), 0.25 AR
R3 RIS PRI IR RS 3
Table 3 Fuel parameters used in simulation study (pulverized coal injection combustion)
WRLAS SRS WL % TAv /% TLER W%
B 0, Co, H,0 RSy CH Wy Ko C H 0 N
20 18.4 0.1 0.1 10 75 10 5 90 5 4 1
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Table 4 Fuel injection velocity used in simulation study
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Fig.2 Simulation results of particle motion
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Fig.3 Thermodynamic analysis of related reactions in reduction process
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Fig.4 Simulation results of temperature field distribution of pulverized coal injection combustion (radial section and left

view)
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Fig. 5 Simulation results of velocity field distribution of pulverized coal injection combustion (Rebound Length Index-RLI)
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