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Development of a 3 Dimensional Mathematical Simulation Model for Iron Ore Sintering Process

Takazo KAwAGUCHI and Hideyuki Y AMAOKA

Synopsis : A 3 dimensional sinter process mathematical simulation model has been developed for the purpose to make it possible the designs of sinter

process from the stercoscopic viewpoint. This sinter process model can calculate not only the progress of sintering reactions and the resultant

changes in the bed structures such as pore ratio and minerals composition but also the qualities of produced sinter. Through a pot sintering

test, this sinter process model was confirmed authentic and able to calculate also the distributions of sinters property such as minerals compo-

sition inside sinter cake. This sinter process model was used for the analysis of the effects of gas flow plate on the sintering performance.
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Fig. 1. Outline of D.L sinter process.
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Table 1. Chemical reactions taken into account.

Reaction AH%J/mol) AG(J/mol)
C+0,=CO, -393505 -394133-0.84T
H,0(1)=H,0(g) 44016 44016-118.78T
CaC0,=Ca0+CO, 180540 168406-143.93T
MgCO,=Mg0+CO, 101462 117570-169.87T
3Fe,0,=2Fe,0,+1/20, 230538 249450-140.67T
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Fig. 2. State variables expressing the constitutions of sin-
ter bed.
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Fig. 3. Schematic diagram of iron ore sinter process.
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Fig. 4. Dissolution of ore & lime on 3 component system.
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Table 3. Work indices of each mineral (MPa).

i Before Red. After Red.
Hematite 550 230
Magnetite 230 230
CF 460 460
Slag 240 240
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Table 4. Reaction Rate Constants for

PG 3 KU T OFH

2 LA B e e B ,?0.4 T T T T
Minerals. 1800~ cale. meas._‘l ~ calc meas.
N o 4 w O. °
i P K 10t - upper middle  lower ] 5 0.3 Céz n
Hip | 0.95 565 %21200: o[} ] 'é [
H2r | 0.85 | 358 E I ] § 021
CFf | 0.95 | 565 = 600 1% ol
CFa | 0.65 | 199 ; :3 I
CFc | 0.25 | 054 I A
0 600 1200 1800 2400 3000 0 600 1200 1800 2400 3000

Time (s)

Time (s)

Fig. 10. Process data of pot test measured and calculated.
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Fig. 12. Sinter cake conditions(calculated).

(m)

0.15

Fig. 13. Minerals distributions inside sinter cake
(calculated).

Table 5. Minerals compositions measured and calculated.

Experimental Results

Hematite Magnetite Calcium Ferrite
center [ middle |  wall center | middle wall center | middle wall
upper | much | much [ much upper | medium | medium| few upper | medium [ medium| few
middle few few much middle | much | medium| few middle | medium] much | medium
lower few few | medium lower | much | medium| few lower | medium| much | much
Calculation Results
Hematite Magnetite Calcium Ferrite
’ ‘ center | middle wall center | middle wall center | middle wall
upper | much | much [ much upper few few few upper few few few
middle [ medium| medium| much middle | much | medium| few middle | medium | medium| much
lower | medium| medium| much lower | much | medium| few lower | medium [ medium| much
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Fig. 14. Maximum temperature distributions
inside sinter cake(calculated).
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Fig. 15. TI distributions inside sinter cake
(calculated).

Fig. 16. RI distributions inside sinter cake
(calculated).

Table 6. Sinters qualities and productivities when with gas

flow plate.
Case RI%) | RDICS) | TICs) | Yieldesy | Troduetivity
(t /W/m2)
ABase 657 | 298 | 73.0 | 845 126
BThinPlate | 67.5 | 308 | 723 | 847 132
C:Thick Plate | 693 | 348 | 68.1 80.8 128
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