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Abstract

Recent studies have been directed toward obtaining a better understanding of the application of
electrostatic precipitators to collect fly ash particles produced in a coal-fired power plant. Electrical
resistivity can be described as the resistance of the collected dust layer to the flow of electrical current
and is an important property for the collection efficiency in the electrostatic precipitator. In this paper,
fly ash resistivity as a function of temperature up to 450 C has been experimentally investigated using
the resistivity meter consisted of the movable electrode, dust cup, and furnace. Resistivity was found to
increase with increased temperature up to 200 T due to the reduction of water concentration and then
gradually decrease with increased temperature due to the activation of electrons. As the resistivity of
fly ash in the flue gas temperature of 150 T was measured >10" ohm-cm, the efficiency of fly ash
removal in the electrostatic precipitator might be expected to be low due to back-corona phenomenon.
Flue gas conditioning in the electrostatic precipitator to reduce the resistivity of fly ash is required.
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Fig. 1 SEM micrograph of fly ash (Mixture of
Anthracite coal ash and Bunker-C oil ash)

Table 1 Electrical resistivity of fly ash™

Fly Ash Resistivity (ochm-cm)
Low Resistivity
10* ~ 107
Fly Ash
Normal Resistivity
107 ~ 10"
Fly Ash
High Resistivi
g ty > 101
Fly Ash
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Fig, 2 Schematic diagram of the resistivity meter
based on ASME PTC-28 code
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Fig. 3 Effect of applied voltage on fly ash resistivity
(Mixture of Anthracite coal ash and Bunker-
C oil ash, 60 T)
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Fig. 4 Resistivity measurement of fly ash as a func-
tion of temperature (Mixture of Anthracite
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Fig. 5 Resistivity measurement of fly ash as a func-
tion of temperature(Mixture of Drayton coal
ash and NoVa coal ash)

Table 2 Resistivity measurement of fly ash as a function of temperature(Mixture of Anthracite
Coal Ash and B_unker—C 0il Ash, Water Concentration =1.85 Vol%)

Temperature Applied Voltage(V) Current () Resistivity(ohm * cm)
25 T 100 12.5 5.6 x 10’
65 T 150 0.5 2.1 x 10°
105 C 250 0.1 1.8 x 10%
130 T 350 0.1 2.5 x 10"
150 C 450 0.07 4,5 x 109
180 T 900 0.04 1.6 x 101
9250 C 750 0.04 1.3 x 10"
300 400 0.03 9.3 x 10"
350 C 350 0.1 2.5 x 10"
400 T 200 0.1 1.4 x 10"
450 T 275 0.5 3.9 x 10°
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