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ABSTRACT : The characteristic analysis of fly ash generated from a fired power plant
using bunker-C oil has been investigated. Ash size distribution by an optical microscopy
with image processing technique, morphological shape by a scanning electron
microscope(SEM) and microscope, chemical composition by the inductively coupled plasma
emission spectrometry(ICP), and resistivity measurement as a function of temperature and
moisture content by the resistivity meter are performed. A study of physical, chemical and
electrical characteristics of bunker-C fly ash plays an important role of improving the
performance of an electrostatic precipitator and protecting air pollution. The samples of
bunker-C fly ash for analysis were collected from the electrostatic precipitator hopper of
Ulsan Power Plant Unit 1 and Pusan Power Plant Unit 1. Mass median diameter(MMD) of
bunker-C fly ash was measured 12, 7um, while MMD of fly ash generated from the mixture of
burker-C 0i1(40%) and domestic anthracitic coal(60%) was 25 7/m. The morphological
structure of bunker-C fly ash consisted of fine particles of non-spherical shape. The
primary chemical components of bunker-C fly ash were composed of Si02(2.36%), Al:03(4.91
%), Fe03(14.33%) and C(11.84%). Resistivity of bunker-C fly ash was found to be
increased with increasing temperature at the range of 100~150C and was measured 10°~10*

ohm-cm,
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Fly Ash I (Bunker C)
Fly Ash I (Bunker C + Domestic Coal)

Particle Counter (API)
Optical Microscopic Image System

Chemical Compositon [ SEM & Microscope

Morphorogical Shape

[ Resistivity Meter

Particle Size Distribution ?{ ASTM D2 795

Ash Resistivity

Fig. 1 Fundamental concepts of the analysis for bunker-C fly ash

Fig. 2 Schematic diagram of measuring the resistivity of fly ash (Resistivity Meter)®
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Fig. 3 Ash size and accumulative distribution of bunker-C fly ash I
(a) size distribution, (b) accumulation
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Fig. 4 Ash size distribution of fly ash II generated from the mixture of both bunker-C oil
and domestic coal (a) individual size distribution, (b) accumulation
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Fig. 5 SEM micrograph of Bunker—C fly ash I Fig. 6 SEM micrograph of fly ash I
{Domestic Coal(60%6)+Bunker-C Qil(40%6))

Table 1. Chemical Analysis of Fly Ash [ and I{ICP Analysis)

Fuel
Fly Ash I
Ash Type | Fly Ash I oy 3 @+Bunker-C)
Component (Bunker-C oil) (60 : 40)
(WT%)
Si0z % 2.36 42.16
Al0:% 491 2543
Fex03% 14.33 433
Ca09% 2.24 1.4
MgO0% 0.60 0.15
Na09% 0.72 0.06
C% 11.84 24.28
S03% 0.20 0.2
Ti0:% 0.72 0.07
P20s% 0.06 0.86
Ni,V,Zn*% 40~50 -

a : based on EDXA Analysis
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Fig. 7 Resistivity measurement of fly ash I of bunker-C oil as a function
of temperature and moisture content
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Fig. 8 Resistivity measurement of fly ash II from the mixture of both bunker-C oil
and domestic coal as a function of temperature and moisture content
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