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Rate Analysis of Gasification of Metallurgical Coke with CO5 and H,O

Synopsis :

Kouji TAKATANI and Yuji IwANAGA

The gasification rates of three kinds of coke having different reactivity were measured by the use of

thermobalance.

Next, a non-isothermal mathematical model was developed considering the effect of

structural changes of coke due to the gasification and reaction heat. .
By the use of above mathematical model, rate parameters were determined from the experimental results

and the difference of reaction style between CO, gas and H,O gas was investigated.
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Table 1. Characteristics of coke.
. CRI VM | Ash S0, AlLOs CaO  T-F
Kind | ) oy | % % G o o)

Coke A| 30.6 1.28 1.1 50.1 27.7 2.9 5.6
Coke B 34.0 1.37 11.3 53.5 27.5 2.8 4.0
Coke C| 39.4 1.34 10.7 51.8 27.9 3.1 4.8
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Table 2. Experimental conditions.
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Fig. 2. Oxidation of coke A in CO3-CO-N;, mixtures.
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Table 3. Rate constants for CO-CO,;-N,
mixtures.
900-1 100°C
Coke k (1/atm-s) kz (atm)

4.12X103 exp( —30 900/ R, T)

A | 4.00X10% exp(—55 100/ R, T,
B | 2.70x10% exp§ —60 400/R,T) | 2.00%10% exp(—27 ZOO/Rng
C | 1.10X10%exp(—58 100/R,T) | 1.70X10%exp(—22500/R,T’
1100-1 500°C
Coke k (1/atm-s) ko (atm)

A | 3.84%10* exp(—50 400/R,T)
B | 2.00x10° expg —41 700/RST;
C | 9.00%x10* exp(—52 700/ R, T
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Fig. 4. Temperature dependence of rate constant.
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Table 4. Experimental conditions.

Reaction temperature (°C) 850~1 200
Gas components 20/20/60
H20/H; /N> 20/ 0/80
Gas flow rate (N1/min) 15
Particle diameter ~(mm) ' 0.40~1.5
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Fig. 5. Effect of particle diameter on the gasi-
fication rate.
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Fig. 6. Oxidation of coke B in H,O-H,-N, mix-
tures.
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Table 5. Rate constants for H,O-Hy-CO-N3 mi =
tures.
Coke k (1/atm*s) kp (atm)

A | 1.14x103 exp(—24 800/R,T) | 1.61X10_% exp(27 000/R,T)
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C | 2.03%10* exp(—31900/R,T, 0.0
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Fig. 9. Temperature dependence of rate constants.
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