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Effect of increasing pellet ratio on blast furnace burden distribution
and its optimization research

NING Zeyao ZHANG Xiaohui WANG Nan
( School of Metallurgy Northeastern University Shenyang 110819 Liaoning China)

Abstract: The structure of the iron-bearing charge directly affects the porosity and void ratio of the material layer of the
blast furnace burden distribution and then affects the reasonable distribution of coal gas flow so it is very important to
explore the influence of pellet ratio on the distribution of the material layer and improve the interlayer interface effect. In
this study the discrete element method is used to model the roof area of the 2 550 m® blast furnace in 3D and the influence
of increasing the pellet ratio on the shape of the charge surface in the presence of coke layer is studied and an optimization
scheme is proposed for the interface effect between the coke layers. The results show that with the increase of pellet mass
ratio the velocity and landing radius of the charge particles at the end of the chute increase and the fuel flow is more
dispersed. With the increase of the chute inclination the effective length of the chute increases and the landing radius of
the charge increases significantly. Increasing the proportion of pellets in the ferrous charge makes the iron-containing charge
roll towards the center of the throat in the radial direction the overall height decreases in the longitudinal direction and the
seepage phenomenon at the coke interface is serious. Therefore when increasing the pellet ratio in order to ensure the
stable shape of the initial material surface at the throat the angle of ore distribution should be increased to slow down the
rolling of the iron—containing charge to the center of the throat.
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Table 1 Calculation formula for force between particles 1.20 m (1) 3.60 m
1.50 m a 2° ~
(F. K5, K, =%E* R 15,1 33%
. M.V n, = -2 iﬁ m' K,
(Fay) 6 5 )
(F. ) -K8, K =86" /R 15,1 2 o
Table 2 Size distribution of charge
(Fu) Vi om= -2, )28 /m K, /
) /mm /m* (kgem™?) /kg
R nx(F,;+ K:K"Bz
(M) Fuy) Con W 45 477x107° 1118 0.053
-K6, 6, <8, X (F, +F,)B o
(M) My 6,>6 - 6 W 2 558x10° 3077 0.017
1K, K, -
70, 70, 13 1.15x107° 3695 0. 004
Vo B -
R
m; m" kg; n m; V, . o
M m;
G Pa; E Pa; B 3 DEM
m; K, ; 0, (°);: 6, .
(°); 6,>0, M, M, . 17 3 )
1.2 3 DEM
Table 3 Particle parameters used DEM simulation
2 o2 Is 107 10 107
N N o /Pa 5.4x10° 3.5 x10° 1.2 x10°
1.50 m, 0.22 0.25 0.24
4.00 m 0.35 0.31 0.34
— 0.35 0. 40
— — 0.42
0. 87 0.78 0.42
— 0. 84 0. 40
— — 0.25
0.15 0.15 0.07
— 0.17 0.07
— — 0.02
2 2550 m’ 4 o

Fig. 2 Geometric model of 2 550 m’ blast furnace top 18 12
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Table 4 Charging matrix of blast furnace
/(°) 44.0 42.0 39.5 37.0 34.0 31.0 18.0
3 3 3 2 2 2
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2 3 3 2 2 —
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Fig. 3 DEM simulation results and comparison of burden
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Fig. 4 Motion trace of burden particles with different

pellet ratios ( the chute angel is 40°)
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Fig. 5 Velocity and landing radius at the end of the

chute with different pellet ratios
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Fig. 6 Motion trace of burden particles with different

chute angels( the pellet ratio is 20 %)

Fig. 7 Profiles of chute effective length velocity at the
end of chute and falling radius with different

chute angles
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Fig. 8 Burden distribution characteristics and interlayer interface effect
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Fig. 9 Burden mass percentage on different charge surface position
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