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Fundamental Investigation on Production Conditions of New Iron Ore
Agglomerates for Blast Furnace Burdens and Evaluation of Their Prop-

erties

Noboru SAKAMOTO, Hidetoshi NODA, Yoshihito IWATA,
Hiroshi SAITO and Tsuneo MIYASHITA

Synopsis:

Although conventional agglomerates, such as pellets and sinter, have superior properties as blast furnace
burdens, they also have inferior properties. The purpose of the present investigation is to develop a new
iron ore agglomeration process that differs from the conventional ones and to lmprove properties of the
agglomerates. The main results obtained are as follows :

(1) Differing from conventional mini-pellets adding sinter, the agglomerates, composed of diffusional
bonding structure, were constituted of aggregates of irregular shaped pellets controlled 5 to 10 mm in size.

(2) Fine ores such as pellet feeds could be used in large quantities as raw materials for this process as
compared with conventional sinter process, because they were granulated completely.

(3) According to an estimation method by mathematical model for fine coke addition to the raw mate-~
rials, it was clarified that the method for preferential addition of the coke on surface of green ball was
suitable because of the effective coke combustion. It was verified by pot grate furnace tests,

(4) The properties of the new agglomerates produced experimentally were found to be superior to those
of sinter. The good properties were considered to depend mainly on the micro- and macro-structures and
process characteristics.

Key words : new agglomerate ; pellet ; sinter ; coke coating ; properties of agglomerate ; pot grate furnace;
mathematical model.
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Photo. 1. Appearance of new agglomerate,
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Fig. 1. Estimation of process variables between methods of coke addition to green ball.
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Fig. 2. Influence of method for coke addition to
green ball on heating pattern of the new agglomera-
tion process.
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Table 1. Size distribution of raw mixtures used for the new agglomeration process.

Blended material +4.76 mm ~2.83
A ore(—3mm)+P.F. (40%) — 0.44%
A ore(—5mm)+P.F. (40%) 0.10 4.89

Bedding ore(—5mm) +P. F. (50%) 0.02 5.98

~2.00 ~1.00 ~0.50 ~0.125 ~0.044 ~—0.044
4.11 19.06 12.86 17.07 17.07 29.41
7.44 15.16 11.86 15.39 20.16 25.00
6.47 13.01 8.83 17.37 19.30 29.02

P. F. : Pellet feed
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Table 2. Chemical composition of new agglomerate.

Material T. Fe% FeO Si0, Ca0 Al03 Ca0/Si0,
A ore(—3 mm)+P. F. (40%) 60.23 0.43 4.10 6.86 1.99 1.67
A ore(~5mm)+P.F. (40%) 60.32 1.29 3.87 6.63 1.94 1.71
Bedding ore(—5 mm) +P. F. (50%) 60.37 4.31 3.29 6.79 1.65 2.06
P. F.: Pellet feed
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Fig. 3. Comparison of qualities between new

agglomerate and commercial sinter.
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Fig. 5. Comparison of heating pattern in the bed between the new agglomeration

process and the sinter process.
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Fig. 7. Comparison of shatter index between new
agglomerate and sinter.
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