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About 300,000 tones of oyster shell are annually produced in Korea and, thus, a massive recycling plan is
required. Many desulfurizing studies using oyster shells with chemical composition of CaCO; have been performed
so far; however, most of them have focused on dry desulfurization. This study investigates the possibility of using
oyster shells for wet desulfurization after calcination. For this, a simulated wet desulfurization facility of spray type
was devised and compared the SOx-stripping characteristics of calcined oyster shell with those of limestone. The
calcined oyster shell slurry indicate a better desulfurizability than the slurries of raw shell or limestone because the
oyster shell transformed to a more reactive phase (Ca(OH),) by the calcination and hydration. Because of this
reason, when the calcined oyster shell slurries were used, the reaction residue showed the higher gypsum
(CaSO4-2H,0) contents than any other cases. In the continuous desulfurization experiments, calcined oyster shell
slurry showed a wider pH variation than limestone or raw oyster shell slurries, another clear indication of high
reactivity of calcined oyster shells for SO, absorption. Our study also shows that the efficiency of wet
desulfurization can be improved by the use of calcined oyster shells.

Key words : wet desulfurization, oyster shell, calcination, portlandite, limestone, coal-burning power plant
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Fig. 1. An illustration of spray type-desulfurization device used for this study.
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Table 1. Experimental conditions
Slurry .
Exp. Absorbents ( mSlurryC 2 lnﬂ(ome())2 circulation rate m IC f/f " Lif/ni%t)lo
Pp! as a ppmv (L /mlIl) olai atlo
LS 4,000 3,226 9.60 1,432 1,032
Exp-1 0SS 4,000 3,226 9.60 1,432 1,032
COSS 4,000 3,226 9.60 1,432 1,032
Exp-2 LS 4,000 3,226 3.20 447 344
P COSS 4,000 3,26 3.20 447 344
Mixture 1
(COSS:LS=1:99) 10,000 2,913 3.20 1,193 311
Mixture 2
beos (COSS:LS=5:95) 10,000 2,913 3.20 1,193 311
Xp- i
Mixture 3
(COSS:L.8=10:90) 10,000 2,913 3.20 1,193 311
Mixture 4 10,000 2,913 320 1,193 311

(COSS:LS=30:70)

LS = Limestone Slurry, OSS = Oyster Shell Slurry, COSS = Calcined Oyster Shell Slurry, L/G ratio = Liquid/Gas ratio
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Fig. 2. XRD analyses results of dried cakes of various materials used for this study.
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Fig. 3. Results of breakthrough experiments (Exp. 1) using
various slurries.
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Fig. 4. XRD analyses results of dried cakes obtained after
Exp. 1.
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Fig. 5. Results of continuous desulfurization experiments (Exp. 2) using limestone slurry (a, b) and calcined oyster shell

slurry (c, d).
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Fig. 6. XRD analyses results of dried cakes obtained after
Exp. 2.
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Fig. 7. Ranges of pH in the reaction tank, SO, and CO, in the emitted gas at different mixing conditions between limestone

slurry and calcined oyster shell slurry (Exp. 3).
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