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Abstract — Alkali metal compounds existed in original coal or sorbents are exhausted as vapor or small par-
ticle at the outlet of combustor when operating PFBC power plant. These compounds can be removed with
dust removal equipment, but total generation efficiency will be decreased because of lower operating tem-
perature of dust removal equipment. Alkali metal contained in vapor phase is initially deposited onto turbine
blade results in serious corrosion. The concentration of alkali vapor in the PFBC flue gas is 20~4( ppm
which is dependent on mineral characteristics and composition as well as operating condition of PFBC.
However, the allowance limit of alkali metal vapor is assigned as less than 50 ppb for gas turbine when coal
or oil is used as fuel. Therefore, alkali metal vapor in PFBC or IGCC process should be removed by solid
sorbents to prevent corrosion of turbine blade and improve plant efficiency. In the present investigation, pow-
der of Bauxite, Kaolinite and Limestone is used in the preparation of cylinder-type pellet which is inserted
into the pressurized alkali removal reactor for the alkali absorption experiment. Experimental results showed
that the alkali removal efficiency in the order of Bauxite, Kaolinite and Limestone. Alkali vapor removal effi-
ciency is related with reaction temperature, porosity of pellet and alkali vapor concentration of flue gas.
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Fig. 1. Schematic diagram of alkali removal experimental facility.
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Table 1. Comparison of physical properties of various sorbent powders.

Sorbent

Bauxite Kaolinite Limestone A Limestone B Limestone C
Property
Mean diameter [\Wm] 129.03 5.43 52.13 12947 60.92
Particle size range [um] 0~267.99 0~63 0~283.30 0~470.30 0~406.20
Surface area [m%g] 7.34 33.03 1.92 1.52 1.66
Pore area [m¥g] 11.37 48.43 2.85 2.24 2.47
S/P ratio 0.65 0.68 0.67 0.68 0.67

Table 2. Flow rates and composition of simulate PFBC exhaust gas.

Flow rate (at 0°C, 1 atm) 0.4 l/sec
Gas compositons 0, CO, SO, N, Alkali H,0, Total
Mole fraction (mol%) 3.000 16.100 0.040 76.260 0.100 4.500 100.000
Flow rate (m/sec) 12.000 64.400 0.160 305.392 0.048 18.000 400.000
Flow rate (//min) 0.720 3.864 0.01 18.324 0.003 1.080 . 24.001
Required gas volume 129.600 695520 1800 3298320 0540 194400  4320.18

on 3 hour experiment (/)
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Fig. 2. Alkali vapor absorption rate of cylinder-type
Bauxite pellet with different reaction temperature.
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