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Evaluation of the Qualities of Raw Materials for Gaseous

Direct Reduction

Dentaro KXANEKO, Yoshio KIMURA,

Synopsis :

and Yoshimichi TAKENAKA

Conception and evaluation test methods on the qualities of raw materials for gaseous direct reduction
as well as the qualities of direct reduced iron are described. Emphasis is on the clarification of the dif-
ference of desirable qualities of the direct reduction feeds from those of traditional blast furnace feeds.

The raw materials for the gaseous direct reduction should have,

1) high iron content with small amount of such impurities as phosphorous, sulphur and alkali,

2) high reducibility to make retention time of the burden in the furnace shorter,

3) less fines generation characteristic to decrease the furnace pressure drop lower,

4) less clustering tendency to guarantee smooth decending of the burden in the furnace.

To evaluate those properties, the static bed reduction test, Linder rotating reduction test and the clus—

tering test were adopted.

Small stainless steel basket which had been charged from top of an actual op—

erating shaft furnace were taken out from the discharge point and the properties of reduced materials were
investigated. Test results of actual shaft furnace showed good coincidence with those of laboratory scale.
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Fig. 1. Difference between blast furnace-oxygen

converter process and direct reduction—electric arc
furnace process. ’
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Table 1. Specification of raw materials for gaseous
direct reduction.

Static bed process?’
(HyL plant)

Shaft furnace process®
(Midrex plant)

Fe 68% Min. Fe 66% Min.
SiO3+ Al;0;3 2.5% Max. Fe*+* 0.8% Max.
4 P 0. 025 Max. P 0. 05 Max.
g S 0.01 Max. S 0.02 Max
3 (Cu, Zn,Pb\ trace Si0, 1.0~1.5
° Sn, As Al;O, 0.4~0.8
e CaO 1.0~1.5
= SiOz+ Al;0; MgO 0.3~0.8
.z — %X 100<4
£ Fe Basicity
]
(8] CaO+MgO
—_— 0.7~1.0
8i0;4 Al O,

Compression strength:
250 kg/p Min.
Porosity : 25~29%

Compression strength:
00 kg/p Min.
Tumbler Index:
+1/4inch 95% Min.
—28 mesh 4% Max.

Physical
properties
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Fig. 2. Effect of compression strength of pellets

on the fines generation during reduction.
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Fig. 3. Progress of reduction of various kinds of
raw materials.
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Table 2. Test methods to evaluate the raw materials for gaseous direct reduction.
Kobe Steel LKAB Hyl Tyssen
- Test method Static bed (Retort) Static bed (Retort) Static bed (Retort) Static bed (Retort)
Z | Sample (&) 500 500 600
'8 | Temperature cC 815 780, 880 800, 1000 900
2 | Time (h) 4 Until 95% Red. Until 95% red. Until 95% red,
2 Reducing gas H,55%, CO35%, H$H55%, CO035%, H,70%, CO310%, H350%, N350%
0~
CO36%, CH.4% CO35%, H;05% CO15%, H,05%
_5 Test method Linder type rotating red. | Linder type rotating red. Static bed (Retort)
S
@ | Sample (g) 500 500 600
$ | Temperature &) 760 800 Not measured 600
Sf Time (h) 5 2.5 Until 25% red.
g Rotation (r/m) 10 25 —
i Reducing gas The same with above. The same with above. H,40%, N50%, H,;010%
Test method Reduction underload Reduction underload Reduction underload |Reduction in moving bed
£ | sample (g) 500 1000 1000 2000
¢ | Temperature °C) 910 780, 880 925 Up to 1000
@ | Time (h) 3 1.25 1.25
5] Load (kg/cm?) 1.5 0.9 —
Reducing gas The same with above. The same with above. H,65%, C035%. H;36%, H:04%,
CO15%, H,05% CO18%, N;40%
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