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Properties of Acid Pellets
Synopsis :

Rokuro KuwaNo and Ysichi OnNo

Effects of H,S on the softening-melting properties of pellets during reduction under load have been
experimentally studied with seven different brands of industrial pellets and an Fe,O, pellet as samples.
The results show that the presence of H,S in reducing gas has detrimental effects on the high tempera-
ture properties of the pellets. For example, the addition of only 0.19 of H,S to 35%CO-65% N,
gas mixture increased extremely the shrinking velocity of the pellets due to softening, although it hardly

affected the reduction rate.

Formation of easy-melting eutectic liquid from FeS and FeO has been

found to be the main cause of the above-mentioned effects.
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Fig. 1. Testing apparatus for the softening pro-
perties of a pellet under load.
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Table 1. Chemical composition of pellets used
for testing in(%).

Brand T.Fe FeO SiO; CaO Al;03 MgO CaO/SiQ, e*
1. Whyalla 65.1 — 404 — 214 — — 22.4
2. Marcona 65.1 2.36 4.38 — 0.97 0.67 — 20.6
3. Brazil (B) 68.0 0.14 1.38 0.57 0.31 0.05 0.41 20.2
4. Brazil (A) 68.6 0.22 0.77 0.05 0.34 0.05 0.06 18.6
5. Kowa 62.0 — 6.29 2.79 1.50 0.08 0.44 12.1
6. Hirohata 61.9 0.50 3.70 4.30 1.30 0.9 1.16 22.0
7. Kaiser 62.7 2.27 3.0 0.47 0.61 2.76 0.12 18.0
8. Fe 0, 70.0 — — — — — 21.7

* ¢ = porosity in %
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a) 1030°C
Photo. 1. Sections of Whyalla pellets sandwiched
between two porous alumina plates and treated up

to the indicated temperatures under load in 209,
H,-809,N,.

b) 1300°C
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Fig. 3. Effects of H,S in reducing gas on appa-
rent softening temperature defined as the tempe-
rature at which the shrinkage reaches 209%,.
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Photo. 3. Section of a Whylla pellet treated up to

1 300°C without applying any load on the pellet in

194,H,S-199,H,-809,N,.
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Fig. 4. Softening curves of Whyalla pellets reduced
in the atmosphere of 19,H,5- 199,H,-809;N,. Pellet
(A) was sandwiched between two porous alumina
plates and pellet(B) between two dense alumina
plates.

Photo, 4. Section of a Whyalla pellet sandwiched
between two dense alumina plates and treated up
to 1300°C under load in 195H,S-199,H,-80%,N,.
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Fig. 5. Effects of H,S in reducing gas on the

softening properties of FeO pellets in the pro-
cess of reduction. c
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Fig. 6. Fractional reduction vs. temperature
curves for FeO pellets.
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Fig. 7. Iron corner Fe-O-S ternary phase
diagram?,
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Fig. 8. Softening curves for FeO pellets of
various degrees of reduction treated in the
atmosphere of 0.59,H,5-99.5%,N,.
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Fig. 9. Schema of a proposed mechanism of sof-
tening and melting behavior of a pellet in the re-
ducing and sulfurizing atmosphere.
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