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Abstract — Effects of heat treatment temperature and time on sulfur removal capacity of&y0Y/ sorbent were deter-
mined in a thermogravimetric analyzer with a variation of sulfation temperaturG3600°C). At sulfation temperature of

500°C (bulk sulfation), sulfur removal capacity of Cy@,0; sorbent increases with increasing heat treatment temperature

up to 800°C and then decreases. At sulfation temperature ofG@urface sulfation), however, sulfur removal capacity of the
sorbent remains constant up to P@and then slightly decreases. This is because bulk sulfation advanceg dgs3tecom-

posed from the CuSQwhereas surface sulfation goes on by surface transfer pii8@atalytic function of CuO. Sulfur

removal capacity of sorbent heated at 80Ghows a maximum value at the heat treatment time of 12 hr and then decreases
with increasing heat treatment time. This is because redispersion of Cu ions is dominant at initial step and then formation of
CuAl,0O, increases with increasing heat treatment time by the movement of impregnated copper ions from octahedral (Oh) to
tetrahedral (Td) site. Bulk sulfation does not occur in GOAHue to the strong bonding of $@ith CuO¥-Al O, and the
existence of CuAlD, has been confirmed using diffuse reflectance spectra (DRS) and x-ray diffractometer (XRD).
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Fig. 1. Schematic diagram of thermal gravimetric analyzer

1N, 7. Blower
2. Air 8. Sample basket
3.S0, 9. Balance
4.H, 10. Controller
5. Gas chromatograph 11. Buffering line
6. SO, trap 12. Thermocouple
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Fig. 2. Captured amount of SQ and S/Cu mole ratio of CuOy-Al O,
sorbent as a function of reaction time with a variation of sulfe
tion temperature.
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Table 1. Sulfation reaction mechanism of CuGFtAl ,O; sorbent

Reaction mechanism Reference

MeO+SQ(g) - MeSC; (ads) (1) Koballa and Dudukovic
0,(9) -~ 20’ (ads) @ [17]

MeSQ; (ads) +O(ads) - MeSQy(s) ©))

MeSQ; (ads). MeSQy(s) 4

MeSG; (ads) Me'(s)+SQ(s) (5)

MeSQy(s) -~ MeO(s)+SQ(g) (6)

2M€ (s)+Qy(g) ~ 2MeO(s) @)

S0,(g) - A+SO,(ads) (8) Centietal. [10]
CuO+SQ(ads)- CuO-SQ(ads) (8)

CuO+Cu0O-SQads)~ CuSQ(s)+Cu (20)
AlL,O4+CuO-SQ(ads). Al ,05-SOy(s)+Cu (11)

Cu+Q,- CuO 12)
CuO+SQ+1/20,- CuSq, (13) Yoo etal. [13]
Al,O;+Cu0-SQ - AlL,O,-SO+Cu (14)
Cu+Q,- CuO (25)
CuSQ - CuO+sSQ (16)
Al O;+S0, - AlL,O;-SO, 17)
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Fig. 3. S/Cu mole ratio of CuOy-Al, O, sorbent as a function of reac
tion time with a variation of heat treatment temperature: (A)
bulk sulfation(T=500°C), (B) surface sulfation(T=300°C).
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Fig. 5. Diffuse reflectance spectra of heat treated Cu@/Al,O, sorbent.
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Fig. 5. Diffuse reflectance spectra of heat treated Cu@/Al O, sorbent.
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