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Low-Temperature Desulfurizing Reaction with Cu-Containing Sorbents
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Abstract — The sorbents containing CuO as an active material were prepared and their effectiveness in desulfurization was
investigated at low temperatures(350-550 °C). MoQO, and MnQ, were chosen as additives and Si0, was chosen as support
material. In the low ternperature regeneration reaction, sulfate was formed, which could not be decomposed until regeneration
temperature reached 650 °C. Sulfidation reaction rate decreased as calcination temperature increased. Promoting effect of
Mo0Q); was not observbed throughout the sulfidationfregeneration reaction. When Si0), content was below 25% of sorbents
composition, sulfur loading of above 10% could be obtained. Mass transfer inhibition by sulfiding gas was observed for the

sorbents containing no Si0,.
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Table 1. Composition of various sorbents(wt%)

Sotbents Cu0 : MoO;: Others ; Cu0:MoQ,  Metal
MnQ,: 8i0, Silica : MnO, content
CMS1 35:3:2:50 50:50 70:26:4 38
CMS2 18: 7:1:74 26:74 T1:25:4 20
CMS3 16:10:1:73 27:73 58:40:2 20
CMS4 53:19:3:25 75:25 71:25:4 57
CMS5 T1:25:4: 0 100: 0 71:25:4 76
CMS6 64:11:3:25 75:25 81:15:4 61
CMS7 42:30:3:25 75:25 56:40:4 44
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Table 2. Composition of simulated gas

Sulfidation

H, 30.7%

CO, 6.8%

H,S TGA:0.28%,GC: 1%

H,0O 10.8%

N, bal.
Regeneration

0, 5%

N, bal.

;

Fig. 1. Schematic diagram of experimental apparatus.

1. N, 9. Mixing tank
2. H,8 10. Syringe pump
3. 80, 11. Heating tape
4. Mixing gas 12. Sample

5. Air 13. Microreactor
6. N, 14. Water trap

7. Flow meter 15. GC
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Fig. 2. Result of sulfidation/regeneration reaction using TGA(CMSI,
1.5 cycle).
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Fig. 3. X-ray diffraction for the CMS6-sorbent.
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Fig. 4. Effect of regeneration temperatare on sulfate decomposition(CS1).
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Table 3. Effects of silica on sulfur loading
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104 | T T T cakination800 % (%) (%) (%
CMS2 27 73 71:25:4 20 4
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30 1.00 CMS4 75 25 71:25:4 56.9 12
< CMS5 100 0 71:25:4 75.93 16
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Fig, 5. Effect of calcination temperature on sulfidation reaction(CMS1). = oa
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Fig. 7. Effect of SiQ, contents on sulfur loading.
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Fig. 8. Effect of additives on sulfur loading.
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Fig. 9. Breakthrough curves in saccessive sulfidation cycles of CMS-
sorbents.
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