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The Characteristics of Desulfurization for Dry-Type High Temperature
in a Fluidized Bed Reactor
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ABSTRACT

The removal characteristics of H.S from IGCC process over the natural manganese ore(NMO)
containing several metal oxides(MnQx :51.85%, FeO, : 3.86%, Ca0:0.119%) were carried out in a
batch type fluidized bed reactor(LD.=40mm, height=0.8m). The H.S breakthrough curves were
obtained as a function of témperature, initial gas velocity, initial gas concentration, and aspect
ratio. The effect of particle size ratio and particle mixing fraction on H.S removal were
investigated with binary system of different particle size.

From this study, the adsorption capacity of H»S increased with temperature but decreased
with excess gas velocity. The breakthrough time for H:S is reduced as the gas velocity is
increased which leaded to gas by-passing and gas-solid contacting in a fluidized bed reactor.
The results of the binary particle system with different size in batch experimental could predict
to improve the behavior of continuous process of H:S removal efficiency. The natural manga-
nese ore could be considered as potential sorbent in H2S removal
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1. Fluidized bed 4. Pressure transducer
2. Cyclone 5. Temperature controller
3. Mass flow controller 6. Gas analyzer

Fig. 1 Schematic diagram of the fluidized bed reactor
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Table 1o YeRHATH

Table 1 Experimental conditions

Operating variables Opcerating range

Inlet air velocitv(my'see) | 0.150, 0.250, 0.350, 0.450

400, 500, 600, 700

0.194, 0.230. 0.274, 0.359. 0.507
05 1.2 3

2,500, 3,000, 5,500, 7,100,
10.000, 16,600, 20.000

Bed temperature( T)

Particle size(mm)

Aspect ratio(L/D)

S Concentration(ppm)
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Table 2 Composition of the NMO

balance O: of
Mn and Fe
w318 ] 33 | 2o [amf i o | mm |

Component | Mn | SiO | ALOs{ Fe | CaO | \gO
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H,S Concentration{ppm)

Table 3 H:S adsorption capacity according to operation conditions

Experimetal Conditions
T S perficial 55 C 'I - ) Adsorption Capacity
enmp. e .1c1a gas 2> Lonc. LD . Jetsam pa.rt%cc ' otsam pz'irfxcc (mg 11:S/g Mn Ore)
() velocity (m/sec) (ppm) size(mm), Mixing % | size(mm), Mixing %
600 0.250 10,000 05 0.505, 100 285
600 0.250 10,000 1 0.305, 100 1387
600 0.250 10.000 2 0.505, 100 200.2
600 0.250 10,000 3 0.505, 100 3280
400 0.250 10.000 1 0.305, 100 520
500 0.230 10,000 1 0.505, 100 826
700 0.250 10,000 1 0505, 100 1568
600 0.250 5,000 1 0505, 100 84.0
600 0.230 5.000 1 0273, 100 1298
600 0.250 5,000 1 0.194, 100 147
600 0.130 10.000 1 0.305, 100 122.8
600 0.330 10,000 1 0505, 100 89.7
600 0.450 10,000 1 0305, 100 83.4
600 0.250 20,000 1 0.505, 100 104.0
600 0.230 2,500 1 0505, 100 64.9
600 0.150 16.600 1 0505, 100 102.0
600 0.330 7.100 1 0.505, 100 83.0
600 0.450 5,500 1 0505, 100 90.2
600 0.250 3,000 1 0.505. 70 0.273. 30 83.6
600 0.250 5,000 1 0.505, 70 0.230. 30 103.6
600 0.230 5,000 1 0.505, 70 0.194, 30 116.0
600 0.250 5,000 1 0.505. 50 0.273, 30 9.7
600 0.230 2,000 1 0.500. 30 0.273, 70 104.0
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Fig. 2 The effect of operation temperature on H;S re-
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Fig. 3 The effect of particle size on the H.S sorption
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