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Abstract—Our previous study showed that SO, one of prilous pollutant, was emitted during the oxidative
regeneration of sorbents sulfided by H.S. In order to prevent SO, emissions, the oxidative regeneration
was carried out by mixing the sulfided sorbents with CaO which has been reported as excellent sorbent
for SO, and the effects of particle size, packing type, mixing ratio and calcination temperature of CaO on
the reactivity of CaO with SO, were investigated. CaO which has similar particle size with that of fresh
sorbent has poor reactivity because agglomeration of CaO increased intraparticle transport resistance and
SEM photographs confirmed this phenomenon. For smaller CaO particle, the SO, emitted was little. Double
bed packing type was better than random mixing type for the removal of SO; and no SO, was emitted
when the mixing ratio of ZnS to CaQ was above 1:3. Higher calcination temperature of CaO was more
favorable for SO, removal.
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Fig. 1. Schematic diagram of experimental apparatus.

32| fritted wool 7} 30 cm) @] 41§ 2.2 o] FoiFrh.
ApA g AP s A o] Al 2L

of ArgElo] qleh Fspub-g-z} AbsiA Auk-ge] 21E
Table 1o yehlisdich. A z7del A

AAEE 10volnR AT AL o] 7oA AbsHH
A yu-g-e] 74 ghkale] 7] wFolci[18].

SO, AAE ¢Y#)++= ¥ Hayashi Pure Chemical
Industrial®) dFA|2kal CaOE AHE-3hsiew 1000T
o} A 5|7} A2 217 F-2HA| & 7] (16-35 mesh, 60-
80 mesh, 140-200 mesh) & #-7-5}of A}-8-3}9ic}. Table
20]| 16-35 mesh CaO<} 33}¥l 2] BET ¥4
35 el

Table 1. Experimental conditions of sulfidation and oxidative regeneration

Oxidative regeneration

Sulfidation without CaO with CaO
Temperature 650C 750C 750C
Gas composition H,S: 2 vol% 0, : 10 vol% 0, :10 vol%

N, : 98 vol% N, : 90 vol% N;: 90 vol%

SO, : produced by regeneration

Particle size 16-120 mesh 60-80 mesh 16-200 mesh
Parking amount 05¢g 02 ¢g 0545 g
Total gas flow rate 200 ml/min 100 ml/min 100 mi/min
Pressure 1 atm
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Fig. 2. Effect of particle size on oxidative regeneration
with CaO.
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Fig. 3. Total SO emitted and time needed for complete
regeneration vs. particle size of CaO.
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Fig. 4. XRD powder patterns for sulfided CaO sorbents
with different particle sizes.
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Fig. 5. Schematic diagram of CaO sulfidation model.
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Fig. 6. EPMA sulfur profile for Ca0(16-35 mesh) sulfid-
ed at 750°C.
Table 2. BET results of CaO sorbents
Fresh Sulfided
Specific surface(m?/g) 55 45
Pore volume(cc/g) 2.8X107? 1.7X1072
Average pore radius(.&) 145 205
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Fig. 7. EDX image mapping for sulfur of sulfided CaO
sorbents.
(a) 16-35 mesh, (b) 60-80 mesh, (c) 140-200 mesh

Table 3. Ca & S spatial distribution obtained from EDX

Ca(%) S(%)
16-35 mesh 89.92 10.08
60-80 mesh 98.90 110
140-200 mesh 85.42 14.58
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Fig. 8. SEM morphology of sulfided CaO sorbents.
(a) 16-35 mesh, (b) 60-80 mesh, (c¢) 140-200 mesh
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Fig. 9. DT/TGA curves of sulfided sorbent mixed with
CaO(16-35 mesh) calcined at 1000°C.
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Fig. 10. XRD powder pattern for calcined CaO at 1000°C
before reaction.
(a) 16-35 mesh, (b) 60-80 mesh, (c) 140-200 mesh
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