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Effect of Ferric Oxide on the Adsorbent for Hydrogen Sulfide
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Abstract—The removal of hydrogen sulfide over ZnO-Fe,0; mixed metal oxide sorbents was investigated.
H, temperature-programmed reduction(H,-TPR) and X-ray diffraction(XRD) were used to identify the reduc-
tion behavior and crystallographic structure of sorbent, respectively. When ferric oxide was added to the
zinc oxide phase, double phase crystallographic structure change was occurred and hydrogen consumption
(HC) for the sorbent reduction was increased. Furthermore the reduction of ZnO was retarded because
of this structural change. We found that zinc ferrite phase with spinel structure yielded high H,S removal
capacity and Fe,O: added promoted the formation of SO, during the sulfidation. It was found that the amount
of hydrogen resulted from the decomposition of H,S in the presence of metal sulfides was increased as
ferric oxide was increased.
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Fig. 1. Schematic diagram of TPR/TPD apparatus.
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Fig. 2. Schematic diagram of experimental apparatus.
1, 2. Zeolite trap 10. G.C.
3. Purifier 11. Soap flowmeter
4. Silica trap 12. Temperature
5. Three-way valve controller
6. Thermocouple 13. TGA
7. Quartz reactor 14. Detector
8. Electric furnace 15. Sample cell
9. G.C. carrier gas N,  16. Electric furnace

Table 1. Results of XRD analysis

Sorbent ZnO(wt%)  Fe;Os(wt%) Crystal phase
A 100 0 ZnO
B 97 3 Zn0, ZnFe,04
C 95 5 Zn0, ZnFe,0,
D 90 10 Zn0, ZnFe,0,
E 70 30 Zn0, ZnFe,04
F 50 50 ZnFe,04, ZnO
G 30 70 ZnFe204, FEQO3
H 0 100 Fe 04
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Fig. 3. XRD diagrams for fresh sorbents.
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Fig. 4. H,-TPR spectra for fresh sorbents.
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Fig. 5. Conversion vs. time curves for sulfidation(A-D).
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Fig. 6. Conversion vs. time curves for sulfidation(E-H).
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Fig. 7. Effect of Fe;O; on SO, uptake.
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Fig. 8. Effect of Fe,O; on H, uptake.
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Fig. 9. XRD diagrams of sulfided sorbents.
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