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The Preparation and Reduction Behavior of Carbon Composite Iron Oxide Pellets Using Semi-coal-char

Hirokazu KONISHI, Tateo Usul and Kazuhiro AZuMA

Synopsis : Carbon composite iron oxide pellets intentionally including residual volatile matter (V.M.) were proposed to decrease the initial temperature

for reduction reaction of carbon composite iron ore agglomerate under a rising temperature condition, such as in a blast furnace shaft. The
=823, 873,
973, 1073 and 1273K, to obtain semi-coal-char containing some residual VM. Furthermore, to investigate the behavior of gas evolution from

carbonization of coal (Newcastle blend coal) under a rising temperature condition was interrupted at a certain temperature, T, ..

the coal char, the semi-coal-char obtained at T, =873K was heated from room temperature up to Ty, .. 2,=1273K at 200K h™ in nitro-

7, max(1l)
gen atmosphere. In carbonizing at 7. ..,= 273K, V.M. was almost emitted from T¢. .1,
tion (T oy, =873K and Tt . y= 1273K) almost agreed with that of one step carbonization (7¢. ,,,, =873K).

The semi-coal-char including residual V.M. was mixed with reagent grade hematite in the mass ratio of one to four. Then, Bentonite was

=873K. Total gas volume of two step carboniza-

max(|

added to the mixture as a binder, and the carbon composite iron oxide pellets including residual VM. were prepared and reduced under rising
temperature conditions in nitrogen atmosphere. It was confirmed by the XRD analysis of the reduced pellets that the carbon composite iron

oxide pellets using the semi-coal-char at 7. . =823K have the fastest reducibility of the iron oxide.

max
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Table 1. Analysis of Newcastle blend coal used in this
study (mass%).

FC. | VM. | Ash | TS | T.C H [0) N
534 | 413 | 53 1055|747 | 149 | 129 | 5.13
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Table 2 Chemical analysis of Bentonite used in this study

(mass%).
S102 A]gO} F8203 CaO MgO Kzo Na;O
58.79 | 14.27 2.99 0.70 1.28 0.70 3.42
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Fig. 1. A schematic draw of experimental apparatus for carbonization; dimensions in mm.

803 I



I 804

% & 4R Tetsu-to-Hagané Vol. 92 (2006) No. 12

1400-
=1273K

l(‘,, max

12001

1000

Carbonization temperature T (K)
o
<
<

0 120 240 360
Carbonization time t (min)

(a) One step carbonization

Carbonization temperature T, (K)

1400F

1200

1000

800F

600+

4001

| T, max = 873K

TC. max (2) = 1273 K

24 h
[e—>|

0 12

0 240 360 0

P R R |
120 240 360

Carbonization time t (min)

(b) Two step carbonization

Fig. 2. Changes of carbonization temperature with time. (a) One step carbonization and (b) two step carbonization.
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Fig. 3. Variations of H, flow rate with carbonization time
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Fig. 4. Variations of CO flow rate with carbonization time

in the one step carbonization.
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Fig. 5. Variations of CO, flow rate with carbonization time

in the one step carbonization.
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Fig. 7. Variations of C,H,+C,H;+C;H; flow rate with
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9. Variations of H, flow rate with carbonization time
in the two step carbonization (see Fig. 2 (b)).
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11. Variations of CO, flow rate with carbonization
time in the two step carbonization.
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Fig. 12. Variations of CH, flow rate with carbonization
time in the two step carbonization.
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Fig. 13. Variations of C,H,+C,H,+C;H; flow rate with
carbonization time in the two step carbonization.
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Fig. 15. XRD pattern of the carbon composite iron oxide
pellet (T, ,,,.,=823K) before reduction.
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Fig. 16. XRD patterns of the carbon composite pellets
after reduction from room temperature to 7,
1273K at 3K/min.
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Fig. 17. XRD patterns of the carbon composite pellets

(T max=823K) after reduction from room temper-
ature to T, ...=873 , 973, 1073, 1173, 1273K
at 3K/min.
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