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Structural Analysis of the Void in Iron Ore Sinter Cake

Eiki Kasal, Roy R. L.ovEL, William J. RANKIN and Yasuo OMORI

Synopsis :

Physical properties of sinter cake such as strength and permeability are strongly related to its structure.
In this investigation, the three-dimensional structure of voids in sinter cake was quantified using an image
analyzer. The physical properties were then compared with the measured structural parameters.

The results obtained are of a preliminary nature and the interpretations are tentative. However, a
possible way to evaluate sinter strength was identified, which utilizes the measured values of void fraction

and the size distribution and shape factor of the voids.

The work also showed that when a sinter cake is

considered to be a packed bed, the apparent diameters of the particles used for estimating heat exchange
rates between gas and solid and pressure drop across the bed are different for the two purposes.
A theoretical analysis of the magnitudes of forces acting on granules was made to identify the causes of

the rearrengement of a bed during sintering.

Key words : sinter ; iron ore ; structure ; permeability ; image analysis ; sinter cake ; void fraction ; heat ex-

change rate ; pore.
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Table 1. Sintering conditions.

Sinter pot

Effective area 0.08845 m?

Bed height 0.5m

Operation

Ignition temperature 1250°C

Ignition time 90s

Ignition suction 8kPa

Sintering suction 14 kPa

Sinter mixes

Basicity 1.8

SiO, 6.4 mass%

Al;03 [Dry base] 2.3 mass%

MgO 1.7 mass%

Moisture 6.3 mass%
Table 2. Coke content, bed density, sintering

time and tumble index of experimental runs.

Coke Bed Sintering ISO
Run [Dry base] density time tumble index
(mass%) (kg/m®-bed) (s) (%)
T-1 1 3.97 1910 1068 51.8
T-2 4.24 1901 1056 55.5
T-3 4.51 1913 1122 60.2
T-4 4.77 1929 1176 61.9
T-5 5.03 1929 1230 62.5
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Fig. 1. Preparing of sinter plates from cake for

image analysis.
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mixes and tumble index, and sintering time.
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Fig. 3. Change of void fraction in vertical direc-
tion of cake.
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Table 3. Characteristics of sinter cake structure obtained by an image analyzer.
Void fraction Surface area Specific surface D.*1 Average diameter SD*? Average shape

Cake [e] in cake [ A4,] of cake [4,] s of pore “factor*3

) (m%/m3-cake) (mz/m _solid) (mm) (mm) ) )
T-1 0.453 300 548 10.9 8.13 0.676 0.298
T-2 0.437 271 481 12.5 7.42 0.712 0.305
T-3 0.432 248 437 13.7 8.01 0.658 0.347
T-4 . 0.432 252 444 13.5 7.92 0.810 0.357
T-5 0.439 243 1 433 13.9 8.02 0.814 0.362

*1: Diameter of a sphere having same specific surface area as sinter cake
*2 : Standard deviation of diameters of pores

*3 : Average values of pores with sizes in the range from 2.5 to 20 mm in diameter
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Fig. 5. Change of void fraction in vertical direc-
tion of cakes.
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Table 4. Values of k; and &, calculated for
various sinter cakes.
kX107 kX102
Cake (mfg) (m_z)
T-1 4.60 9.45
T-2 3.65 9.44
T-3 3.20 9.00
T-4 3.29 9.13
T-5 2.89 8.35
YOSHINAGA et al?* 1.06~12.7 1.76~24.7
SHIBATA et al¥* 320 126

* : Void fraction of the cakes was supposed to be 0.45
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