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ABSTRACT : The desulfurization process which belongs to the gas refining part is the unit process that
eliminates H:5 and COS in the coal gas formed by the coal gasification part in the integrated gasification
combined cycle(IGCC). In this study, natural manganese ores were selected as the raw material of the
desulfurization sorbent due to economical efficiency. Initial rates for the reactions between HS and
desulfurization sorbent using natural manganese ores were determined in a temperature range of 400~800C
using a thermobalance reactor. All reactions were first order with respect to H:S and were in accord with the
Arrhenius equations. When sulfidation reaction was controlled by diffusion, the temperature dependence of the
effective diffusivity was given by the Arrhenius equation. Activation energies and frequency factors were
obtained from the product layer diffusion coefficient of various sorbents by plotting as Arrhenius equation form.

Key words: high temperature desulfurization, reaction rate constant, effective diffusivity, natural manganese ores,
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Table 1. Chermical Composition of Natural Manganese
Ore

Elements{ Mg [ Ca | Al | Mn [ Fe [O balance

wt % ]0.039|0.047|1.881[51.940( 4033 | 42.099
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Fig. 1. Thermobalance apparatus.
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Fig. 4. Effect of Temperature on sulfidation reaction
of natural manganese sorbents at 1% H:S
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Fig. 5. Reaction order for natural manganese ore
sorbents-H;S reaction.
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Fig. 7. Rate constant dependance on temperature.
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Nomenclature

Ca gaseous reactant concentration [ mol/cm’]

Ca, the bulk fluid concentration of A,
Cas gaseous reactant concentration in

solid phase { molfem®]

Cs solid reactant concentration { molfem®]

Cso  initial solid reactant concentration

[ molfem®]

initial molar concentration of S

D, effective diffusivity within pellet [ cn®/sec]
k, chemical reaction rate constant| cm/sec]

'S intrinsic surface rate coefficient

[ emfmol - sec]

k, mass transfer coefficient [ emfsec]

M; molecular weight of species ¢ [ g/fmoi ]}

M the molecular weights of solid

FH2lE M7H M3X
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