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ABSTRACT A large amount of carbon monoxide (CO) is generated in circulating fluidized bed combustion, the process whereby a
hot cyclone separates unburned fuel. However, calcium sulfate (CaSO4), when combined with a high CO content, can cause fouling on
the surface of the steam tube installed inside the integrated recycle heat exchangers (INTREX). In this study, CaSO. decomposition
was investigated using 0.2-3.2 vol.% CO and 1-3 vol.% oxygen (O>) at 850°C for 20 min in a lab-scale fluidized bed reactor. The
results show that CaSO4 decomposes into CaS and CaO when CO gas is supplied, and SO, emissions increase from 135 ppm to 1021
ppm with increasing CO concentration. However, the O, supply delayed SO, emissions because the reaction between CO and O, is
faster than that of CaSOs; nevertheless, when supplied with CaCOs, the intermediate product, SO, was significantly released,
regardless of the CO and O supply. In addition, agglomerated solids and yellow sulfur power were observed after solid recovery, and
the reactor distributor was corroded. Consequently, a sufficient O, supply is important and can prevent fouling formation on the
INTREX surface by suppressing CaSO4 degradation.

Key words Calcium sulfate(Z-AF2 <), Carbon monoxide(Qd AF8}Ek4), Reduction reaction(2H9 WH-g-), Fouling(34+-& ), Circulating
fluidized bed(<=2H-4-%5 %), Combustion($ 4)
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Table 1. XRF analysis of Wood pellet ash and Wood chip ash (Dry Basis)

Ratio (%) Fezoa Ca0 MgO Kzo Nazo Si02 Ti02 A|203 803 PzOs
Wood pellet 3.09 31.36 7.62 11,18 2.76 23.52 0.66 3.76 2.57 2.98
Wood chip 1,72 25.27 3.21 2.79 4,48 34,80 2.14 5,91 15,97 0.53
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Table 2. XRF analysis of INTREX fouling material

Components Content (wt,%)
NaO 1.20
MgO 3.03
ALy 8.37
Si0y 23.91
P05 0.76

SOs 33.47
Cl 0.08
K0 4,04
CaO 16,24
TiO, 1,37
FeyOs 3.18
CuO 2.56
7n0O 0,51
PbO 0.52
Others 0.79
Total 100
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Fig. 1. XRD analysis of INTREX fouling material
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Table 3. Operating conditions
Conditions Case 1 | Case 2 | Case 3 | Case 4 | Case 5 | Case 6 | Case 7 | Case 8 | Case 9 | Case 10
INTREX | INTREX
Bed materials CaSOy CaSOqy CaSOqy CaSOy CaSOqy CaSOqy CaS0s CaS0Os bed bed
Reaction temperature 846 850 843 846 848 848 856 849 855 851
Total input flowrate, LPM 2 2 2 2 2 2 2 2 2 2
CcO 3.20% 2.21% 1,08% 0.26% 3.27% 0.29% 0.8% - 0.86% 0.58%
Cas o 0% 0% 0% | 150% | 1.49% | 3.73% - 13.0% | 4.9% | 5.7%
compositions
I\ 96.80% | 97.79% | 98.92% | 98.24% | 95.24% | 95.98% | 99.2% 87.0% | 94.24% | 93.72%
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