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Abstract—Effects of packing height of fixed-bed reactor, particle size of sorbent and Fe;O; additive on
the H.S removal efficiency of Zn0-5 at.% Fe;O; sorbent were investigated. Experimental results showed that
the H,S removal efficiency was optimal when the packing height was above about one-fifth of the reactor
height and that the larger particle size, the better the H,S removal efficiency. We found that Fe;O; additives
inhibited the structural change due to reaction and the SEM photographs supported this phenomenon. Further-
more, the effect of mixing of inert material(quartz) to prevent the structural changes was studied. It was
revealed that mixed metal oxide sorbent was better than ZnO mixed with inert material for the prevention
of structural changes.
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Fig. 1. Schematic diagram of experimental apparatus.

1. Zeolite trap 11. Temperature controller
2. Zeolite trap 12. G.C.
3. Purifier 13. Soap flowmeter
4. Silicagel trap 14. Three-way valve
5. Cock valve 15. Detector
6. Thermocouple  16. Sample cell
7. Quartz reactor 17. Furnace
8. Fixed bed 18. T.G. A.
9. Furnace 19. Carrier gas
10. Sulfur trap

Table 1. Experimental conditions of reaction

Temperature 650

Gas composition H:S 2 vol%, N; 98 vol%
Total gas flow rate 200 m//min

Pressure 1atm

Particle size 16-35, 60-80, 100-140(mesh)
Inert material quartz

Packing amount 1-6(g)
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Fig. 2. Conversion of H,S vs. time curves at various pack-
ing amounts at 650°C.
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Fig. 3. Effect of packing height on H,S removal capacity
at 650°C.
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Fig. 4. XRD diagrams of reacted ZnO-5 at.% Fe,O; sor-
bent for various packing amounts at 650°C.
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Fig. 5. Conversion vs. time curves at various particle sizes

of ZnO-5 at.% Fe;O; sorbent at 650°C.
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Fig. 6. Conversion vs. time curves for various particle sizes

of pure ZnO sorbent at 650°C.
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Fig. 7. SEM photographs of fresh sorbents.
a) ZnO-5at.% Fe,O; sorbent
b) Pure ZnO sorbent
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Fig. 8. SEM photographs of sulfided ZnO-5 at.% Fe,0,
sorbent.
a) 16-35 mesh, b) 60-80 mesh, ¢) 100-140 mesh
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Fig. 9. SEM photographs of sulfided ZnO sorbents.
a) 16-35 mesh, b) 60-80 mesh, ¢) 100-140 mesh
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Fig. 10. XRD powder patterns of reacted sorbents for
various particle sizes at 650°C.
a) 16-35mesh, b) 60-80 mesh ZnO sorbent, c)
60-80 mesh ZnO-5 at% Fe;0; sorbent
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Fig. 11. Schematic diagram of reaction model.
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material for preventing structural change.
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L :length of fixed-bed reactor from entrance to quartz
screen [cm]

: H,S removal capacity [ mol/gram]

: ratio of weight of active-to-inert solids

: conversion of reactant gas

: packing height of sorbent [cm]

20 :angle of X-ray diffraction
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