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Reduction Behavior of Sinter with Medium and Low Temperature Carbonized Coke in Mixed Bed

Yoshiaki Kasutwava, Hideki Kavova, Mitsuhivo Sakawa, Norimitsu Kon-no and Kuniyoshi Isun

Synopsis :

Modification of present coke oven and development of different type of coking process are investigated by many

institutions. In such a trend, much attentions are paid to lower the production cost by decreasing the carbonization

temperature.

In this study, Medium Temperature Carbonized Coke (MTCC) or Low Temperature Carbonized Coke (LTCC) and
sinter in mixed bed were served to heating-up reduction experiments. Experimental conditions were as follows: heating
-up rate was 10°C/min from 200°C to 1450°C and gas composition was Ar-25.5%C0-4.5%CO,.

Coke carbonized at lower temperature has generated larger amount of H, and had much effects on reduction. So H,
from LTCC had larger effects on reduction both directly and indirectly than MTCC.

In the temperature range from 600°C to 900°C, gasification reaction of high reactive carbon from carbon deposition
reaction below 600°C increased the reduction potential of gas and promoted the reduction reaction.

In temperature range from 900°C to 1250°C, not only the reduction by generated H, directly, but also gasification
and reduction were promoted simultaneously by mutual activation phenomenon between gasification and reduction.

Key words : low temperature carbonized coke ; hydrogen effect ; heating-up reduction ; gasification ; mutual acceleration ; new coke

process.
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Table 1. Chemical composition of sinter and M -

coke.
T. Fe Fe0 Si0: Ca0 Al:0s Mg0 S Fixed Vola-
C tile
Sinter 58.7 5.32 5.7 7.87  1.92 1.1
M-—coke 1.1 6.04 0.3 3.25 0.16 0.7 87.5 0.9

Table 2. Coking conditions and material coals of
testing coke.

Kind of coke Material Coking condition
coal
¥-coke Blended Average temperature:1000°C
(Metallurgical coke)
KO-brick Blended Average temperature:950°C
(MTCC)
KY-800 20—+500°C (20°C/min. 100kgf/cd)
(LTCC) Optimum Holding at 500°C:30min
Sintering: (10°C/min)—800°C
0H-800 Goonyella | Rapid heating: room temp—340°C
(LTCC) Hot press: 250°C, 342atm, 15min
Sintering:215—>800°C(3°C/min), 2hr holding
Sintering (—800°C, 5°C/min, 10kgf/cd,
K2-800 Yitbank vithout hold at 800°C)
K6-800 K2-800 (without preheat. )
(LTCC) K6-800 (preheat at 400°C. )
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Fig. 1. Rate of H, evolution from coke in Ar atmo-
sphere.
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Fig. 2. Rate of CO, CO, evolution from coke in Ar

atmosphere.
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Fig. 4. Comparison of RDR and TRD between M-
coke and KO-brick (MTCC).
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Fig. 5. Comparison of RCS and TCS between M-
coke and KO-brick(MTCC).
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Fig. 7. Comparison of RDR and RCS between M-
coke and OH-800(LTCC).
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