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ABSTRACT

In order to improve the hydration resistance of lime in the air at room temperature, carbonation and hydration experiments have
been conducted. Carbonation of the surface of lime by about 6 wt% was needed to suppress the hydration of lime used in steel-
making. The effect of recirculation of rotary kiln exhaust gas for the carbonation of lime on the combustion temperature and
NOx concentration was analyzed by thermodynamics. From the thermodynamic calculation results, it was found that the equi-
librium combustion temperature and NOx concentration decreased with increasing volume percentage of exhaust gas.
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Te, Preneat © Temperature of gas from the cooler

Ts, cacine : Temperature of calcined lime into the cooler
Ts, 1n Temperature of gas into the cooler

Te. out : Temperature of caicined lime from the cooler

Burner

Tg, Combustion «@j—e

Rotary kiln COG + 1st air

Ts, Calcine ‘ Te, Preheat

Cooler

Ts, Out Tg, In (2nd Air)
Fig. 1. Schematic diagram of rotary kiln.

Table 1. Chemical composition of COG (Vol%)
H, |CH, | cO | N, | GH, | CO, | 0,

59.38 } 2498 | 6.62 | 4.18 2.85 1.72 0.27
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Table 2. Chemical composition of lime (wt%)

Total | Ignition
Fe loss

0.66 [75.77]| 420 | 0.055{ 1.63 [0.034] 0.27 17.38
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Fig. 2. Variation of weight change of lime with the partial
pressure of CO, by carbonation at 600°C.
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Fig. 3. Variation of weight change of carbonized lime with
the hydration time at various degree of carbonation.
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Table 3. Opearting conitions of Rotary kiln at Kwangyang

Steel Works
Flow rate (Nem’/sec) | Temperature (°C)
CcOG ' 9.7x10° 25
First air 4.2x10° 25
Second air 4.6x10° 600
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: Heat capacity

: Enthalpy

: Number of moles, mol

: Volumetric flow rate, Nem'/sec
: Temperature, K

<HOo zZ IO

:mole fraction of gas species
ubscript

COG : Coke oven gas

eq : Equilibrium

P : Product

R : Reactant

W : Exhaust gas

lair : First air

2air : Second air
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