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A Study on the Formation Mechanism of the Fly Ash from Coal
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Abstract

Fly ash produced in coal combustion is a fine-grained material consisting mostly of spherical,
glassy, and porous particles. A study on the formation mechanism of the fly ash from coal particles in
the pulverized coal power plant is investigated with a physical, morphological, and chemical
characteristic analysis of fly ash collected from the Samchonpo  power plant. This study may
contribute to the data base of domestic fly ash, the improvement of combustion efficiency, fouling
phenomena and ash collection in the electrostatic precipitator. The physical property of fly ash is
determined using a particle counter for the measurement of ash size distribution. Morphological
characteristic of fly ash is performed using a scanning electron micrograph. The chemical components
of {ly ash are determined using an inductively coupled plasma emission spectrometry(ICP). The
distribution of fly ash size was bi-modal and ranged from 12 to 19 /m in mass median diameter.
Exposure conditions of flue gas temperature and duration within the combustion zone of the boiler
played an important role on the morphological properties of the fly ash such as shape, particle size
and chemical components. The evolution of ash formation during pulverized coal combustion has
revealed three major mechanisms by large particle formation due to break-up process, gas to particle
conversion and growth by coagulation and agglomeration.
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Fig.2 Schematic diagram of the pulverized coal power plant and sampling

locations for the ash analysis.
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Fig. 3 Volume size distribution and mass median
diameter of fly ash particle collected
from the boiler tube, electric furnace
and electrostatic precipitator.
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Fig. 7 Slagging ash collected in the primary

reheater heat exchange tube.
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Fig. 9 Scanning electron micrograph of ash
formed in the electric furnace.
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Fig. 10 Energy distribution X-ray analysis
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Fig. 11 Scanning electron micrographs of fly
ash collected from the boiler tube
and electrostatic precipitator.
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Fig. 12 Formation mechanism of fly ash from coal particles in the pulverized coal
power plant.
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