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Abstract— The effect of SO, gas on regeneration of the sulfated CuO/y-Al,O, sorbent by hydrogen gas has been deter-
mined in a thermogravimetric analyzer(TGA). The presence of SO, gas reduces the regeneration rate of the sulfated CuQ/y-
AlO, sorbent and regeneration conversion of pseudoequilibrium state is observed. Equilibrium conversion decreases with in-
creasing SO. concentration up to 15vol% and then remains constant. Without SO, gas injection, the regeneration reaction by
hydrogen gas resumes and the amount of desorbed SO. exhibits a constant value of 0.9 pmol SO/m’ regardless of SO. con-
centration and regeneration temperature employed.
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Fig. 1. The schematic diagram of thermogravimetric analyzer.

1. N, 7. Fan

2. Air 8. Basket

3. SO, 9. Balance

4. H, 10. Controller

5. Gas analyzer 11. Buffering line

6. SO, trap 12. Thermocouple

B3lo] 2 &sisdct.
2. 4

1]

2-1. E5H|
B 3] AM-EE= F5Ale 3 mm pellet 3 el ] y-alumina(Strem
Chemicalyg o] &-3}e] Alz3ldrd. WA Cu(NO,). 3H,0E5 ¥3l
Mol ehxjgko] H L2 Alkbsled FFel Hol &, 34 0P
H7IW Fel s F o) y-alumina®b A Wi=ct. oF 70 Col A S}

olN rr

ol Sgolel wE Zubswl RS 2o 2447k Fak 7
of A2E F4AE 600°C, F7] el 2471
pellet 3o} CuO/y-alumina®| F5=A7} doiAlt}. o] F4A
ball mill2 #:F % sievingdle] 1-1.41 mmE #|3}ich. EDXE o]
43to] abstyele] FUT HAE Hsd 3 BET 4S o] 43
of & Hgol AR F4A0) v ERH(184.7mYg), 7154039
coig) W B 71F271(84 Ag A st

o
3
=

i

2-2. AHEAX(HEEENT]-TGA)

B ol o] AFEE TGA(TGDTAY2 Setaram, France)E Fig 1ol B
gt} 10 ‘gl M3bde ZHs AP Mg AH8sle], BAl7] A7}
ubgoded 92 Fol Soi7he 71 %] el 15mme] AA g 7H
quartz ZH& o] 435Itk whg7 Al quartz 3 Ao 2 Fqlste] 3}
woz miZEv] wgy] Wil vhLel W basketo] PAY F
Ao} wkgshAl gy, G2 el ¥l WAl o2 U3 graphite 2.
THE0dR] 7}od @ A7) furnace Fofoll 2] #)sto] £ E PID Ao 8]
S = Fol] 23t W)

2.3, AlEHHY
Fgeale] A HRke-S 9jsle] &3lubgo] A Maxloio}l gt}
TGAd|A2) #2332 Foalg

o O
¢

Sulfate ions per unit surface area

CuO loading (wt %) 0 200 Sulfation temperature ( C)

Fig. 2. Three-dimensional diagram for sulfation of alumina as a
function of reaction temperature and CuO loading.
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Fig. 3. The first cycle of sulfation and regeneration of CuO/y-AlLO,
sorbent(sulfation temperature, 300-500 'C; regeneration tem-
perature, 500 °C).
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Fig. 4. Regeneration conversion of slightly deep sulfated sorbent(T =
400 °C) as a function of time with variation of regeneration
temperature.
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Fig. 5. Effect of the regeneration temperature on sulfur removal
capacity of CuQ/y-Al,O, sorbent.
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Fig. 6. Weight loss(1 - X,) of the sulfated CuO/y-AlL, O, sorbent as a
function of reaction time with variation of SO, concentration
at 350 °C in 5 vol% H,y/N,.
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