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The Rate of Cokes Gasification by Gas Consisting of
CO,, H,O, CO, H, and N,

Naochika MI1YASAKA and Shin-icki KONDO

Synopsis:

The gasification of coke by carbon dioxide or steam is one of the important reactions which take place
in the blast furnace. But the rate equation, which may be applied to such an atmosphere of CQ,-H,O-
CO-H;-N;-mixture as in the blast furnace, has not been reported yet. In order to determine the rate equation
applicable to such gas mixtures, the gasification rates of pulverized metallurgical coke (24~35 mesh) by
COy-Ny, CO»-CO, H,O-Ns and H,O-H, systems were measured between 1000 and 1100°C. The experi-
mental results led to the following expression,
kipco, +kspu,o

(Rate of gasification) =

L +kapco,+kspco+kspu,o

where Pco,, Pu,0 and Pcg were the partial pressures of CO;, H.O and CO respectively, and the constants

were functions of temperature.

Some workers! have reported the retardation of gasification reaction by CO and H;, but hydrogen did not
retard the reaction under our experimental conditions. The above equation may be available for the math-

ematical simulation of the blast furnace.

{Received July 30, 1968)
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Table 1. Chemical composition of blast furnace

coke.
Moisture 1-49,
Ash 10-06
Volatile matter 079
Fixed carbon 89-15
Total sulphur 052
Porosity 51-08
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Fig. 1. Gasification ratio vs. time.
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Fig. 2. Rate vs. partial pressure of CO,.
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Fig. 3. Rate vs. partial pressure of H,O.

HHREZFT y F LREREDS B 2 02380, H,ON
AHEEHAACEER (4) RICHRAL T EEEEIK ks, ks
ZRDDBZEBTES. HyO #RAFZTIE 800°C 2 524
RECTRESBD O, &k Hy #2 1000 OFJG
HRAEBLIEZ D, BRBETREND DbhEWT &
o, EBREBTIRED * 2 ALEIGRERTE S
Z &bt

3.3 EETHOREEL .

DA RV 1100°C - O fifHT 5 R T 5 25, 1050, 1000°C
BT S FRRERSE bRz, Fig 4icRkbdicEE
EHOT L= RS oy b2Ek Table 2 EEEH
ERARLT. BFERTHALRIGEEERIICE 52 518
BEIIE 800~1100°C TH T, Z DIEEHTITH0 #
ADH ACRERRET HEHEERK, ke OfER COp #2
D k1T BT 10~20 {EREXRXLAEDTND D &
bbb, E k, ke OB 2 VXX 50~70
kcal/ mol ThH 5.

40
0 ky ==0= \ O
\o
\ O~
4 A \o
5
O

| R~

04 C

70 075 080
1000
7

02

(17ex)
Fig. 4. Variation of constants with temperature.

Table 2. Constants.

ky Exp(27-201 —35900/T)
ks Exp(14°240— 18350/ T')
ks 10-3

ks Exp(22'355—26360/ T )
ks Exp (29°588—36760/T )
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The Calculation of Reduction Rate on an Ore Bed

Synopsis

Tanekazu SOMA

To analyze reaction in a blast furnace shaft and other reducing furnaces, a reduction rate of an ore
bed must be calculated. Recently many mathematical models to describe a kinetics of iron ore reduction
have been proposed by £l- Menary, W. M. McKewan, K. Mori, W. 0. PHILBROOK and others.

The ore bed was divided into several unit layers. The reduction of unit layer was divided into three steps,

those were wustite, magnetite and hematite reductions.

The mathematical model that was proposed by K.

Mori with mixed controlling step by both chemical reaction and gas diffusion, was used for each reduction

step.

The calculation for the first unit time was done step by step until reaching to desired heap. Then the
calculation for the second unit time was done in the same way using the degree of reduction thet had been

calculated at first unit time, and so on.

The calculated data was compared with the experimental data, and these data arrived at an essential

agreement.
both interface reaction and diffusion.

The reduction by H; was controlled by interface reaction, but that by CO was controlled by

(Received June 15, 1968)
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