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Hot Corrosion Behavior of Heat Exchanger in
Fluidized Bed Combustion Boiler
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ABSTRACT

Hot corrosion behavior of heat exchanger in Fluidized Bed Combustion boiler was studied.
The corrosion test has been performed for stainless steel 304 tubes at 700-950°C for 600h in FBC

pilot plant.

From the results of mechanical tests, scanning electron microscope and X-ray diffraction

analysis, it was found that the tensile strength and hardness of test specimens extracted from the

heat exchanger used for FBC boiler was significantly reduced when compared with the original
materials, and hot corrosion of FBC boiler heat exchanger was caused mainly by oxidation and

sulfidation of Fe, Cr, Ni and sulfur.
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Fig. 1 Fulidized Bed Combuster & Inbed Heat
Exchanger

(Table 1) Operation Condition of FBC Pilot Plant

Coal Feed Rate | 35~100kg/hr
Coal Size (dp) < 6mm

Air Flow Rate 130~200Nm®/hr
Bed Temperature 700~950°C

Bed Pressure 1 atm=+25mmAg
Static Bed Heigh 60~80cm
Fluidizing Air Velocity | 1.4~2.4m/sec
Excess Air Ratio —-20~40%

/Table 27 Chemical compositions
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Fig. 2 Tensile Specimen

(wt %)
Ma terial composition | ¢ Si Mn p S Ni Cr Fe
STS 304 0.06 0.52 1.78 0.029 | 0.018 8.7 18. 55 Bal_
(Table 3) Mechanical properties
Tensile strength (kg/mof) Elongation (%) Reduction of area (%) Hardness (Hy) a

72 58

68 184
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Fig. 3 Tensile Strength-Strain Curve
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Fig. 4 Microphotographs of Corrosion Behaviour
formed on Tube Surface,
a) Intergranular Oxide Penetration,
b) Initiation of Corrosion Fatigue Crack.
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Fig. 5 Hardness of Tube
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Fig. 6 Cross-section of Used Tube (a) ond Typical
Microstructure (b) .
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Fig. 7 Electron and X-ray Imoges of Cross-section of Corrosion Product Formed on Tubes.

Fig. 8 Electron and X-ray Images of Corrosion Product Parallel to the Corrosion Loyer
Formed on Tubes
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Fig. 11 X-ray Diffraction Analysis of Corrosion Pro-
duct.
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