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Process Modeling of an Iron Ore Sintering Bed for
Flue Gas Recirculation

Hyungjun Ahn, Sangmin Choi and Byungkook Cho

ABSTRACT

In the iron and steel manufacturing, sintering process precedes blast furnace to prepare feed materials by ag-
glomerating powdered iron ore to form larger particles. There are several techniques which have devised to
improve sintering production and productivity including flue gas recirculation(FGR) and additive gas enriched
operation. The application of those techniques incurs variations of process configurations as well as inlet and
outlet gas conditions such as temperature, composition, and flow rate which exert direct influence on reactions
in the bed or the operation of the entire plant. In this study, an approach of sintering bed modeling using
flowsheet process simulator was devised in consideration of FGR and the change of incoming and outgoing
gas conditions. Results of modeling for both normal and FGR sintering process were compared in terms of
outgoing gas temperature, concentration, and moisture distribution pattern as well as incoming gas conditions.
It is expected to expand the model for various process configurations with FGR, which may provide the use-
fulness for design and operation of sintering plant with FGR.

Key Words : Iron ore sintering, Gas conditions, FGR, Process simulator
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Fig. 1. A typical cross-sectional diagram of a sintering
bed.
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Table 1. Input materials

Fuel

(SOLID)

-

NN NN Soid
% E E E E é é é E ésﬁgma %mm components H,0 | C | Iron |CaCOs;| CaO | Inert
AU, Lt }:| ':l
= X Iron ore | 70 | 0.0 | 63.0 | 0.0 | 0.0 | 30.0
RAW MIX ZONI mass
my ? v |__Coke | 70 |850] 00 | 00 | 00 | 80
0
x(t) Limestone| 7.0 | 0.0 | 0.0 | 750 | 85 | 9.5
(a) Material flows and structures of columns Mass frac. Iron ore (83.2), Coke (3.8),
constituting the bed (%) Limestone (13.0)
In:th G)as Inlet gas (air) | O, | HO | CO, | CO | H» | N,
as,
mass (%) 233103 | 00 | 00 | 00 | 764
q Coke Heating value : 6294 (kcal/kg)
. . Prox. Analysis
q Ultimate Analysis (%) %, dry)
C H (0] N S VM | FC | Ash
mixture ——>] A, S 87.86| 0.63 | 9.42 | 1.55 | 0.54 | 2.26 |85.00 | 12.74
(SOLID)
Cpiner = 594 +0.586 T [J/kg-K],
Inert
nert Cp & p Dinert = 2500 [kg/m’] [1]
o4 oha 5 UR BA) WL 4 ouA Ha
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ouercas  AAFS 93F A E Wb 4] mEle Peng-Robinson A

[o—

(GAS)
(b) Connections of units and streams in the model
Fig. 4. Schematic diagrams for simplification in the

modeling of sintering bed.
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(b) FGR sintering process
Fig. 5. Modeling cases.
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WB #
T Ep
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414 448 505 516 529 533 548 550 561 57.8 590 954 3417 4987 4844
271 375 534 614 638 641 640 642 643 652 682 835 170 4621 3613

(a) Gas temperature(C)

—m— 02 vol.% [
® COvol.%
—A—CO2vol.% f

A A A A A A A A

Composition (vol.%)

A
13 14 15

—
the end of a bed

6 7 8 9 10 11 12

Column #

(b) Gas composition(dry base, vol%)

H,0 mass fraction

5 6 7 8 9 10 11 12 13 14 15

Column # the end of a bed

(¢) HO mass fraction
Fig. 6. Flue gas conditions for normal sintering process.
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Fig. 7. Raw mix zone H,O mass fraction & temperature
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Fig. 8. Flue gas conditions for FGR sintering process.

Table 2. Comparison of inlet gas conditions for normal
and FGR Processes

Case Normal FGR

Temp (C) 25.0 130.8

c y 0, 21.00 13.74
Ogllgi;;on Co 0.00 0.96
CO, 0.00 9.47

Moisture (wt.%) 0.30 10.00
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