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Abstract — The carbon-in-ash system for simultaneously monitoring the unburned carbon in fly ash pro-
duced in a coal-fired power plan is designed and evaluated using the domestic fly ash produced in the coal-
fired power plant. Real time monitoring is very important to control the combustion of the boiler in the coal-
fired power plant and the purification system for fly ash recycling. The carbon-in-ash system based on the
capacitance measurement consists of a LCR meter, a duct collector and an electrode cell. The capacitance of
fly ash increases linearly with increasing fly ash carbon contents. The water content in fly ash plays an
important role on the ash capacitance. The empirical equation for predicting the content of unburned carbon
in fly ash produced in the domestic Boryung, Hadong and Samchenpo coal-fired power plants can be derived
in the range of carbon content 0~20%.
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Fig. 1. Theoretical mechanism for free electric charge
and capacitance [19].
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Table 1. Analysis of chemical composition of fly ash.

Hadon, Boryun Samcheonpo
Component fly ashg ﬂ;y ashg fly ashp
Si0o, 48.241 44.364 60.193
Al,0, 27913 27.237 24.999
Fe,0; 5.274 7.215 3.631
CaO 10.101 12.704 3.816
MgO 0.757 1.093 1.179
Na,O 0.756 0.723 0.689
MnO 0.093 0.129 0.030
K,O 0.833 0.760 0.692
PO 0.614 0.625 0.915
TiO, 1.279 1.110 1.038
LOI* 3.718 3.342 3.259
Total 99.579 99.302 99.847

*LOI: Loss on Ignition.
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Table 2. Empirical equations for estimating the contents of unburned carbon in fly ash.

LOI range (%) Boryung fly ash

Samcheonpo fly ash Hadong fly ash

Cp=38.70+3.01X

0~10
10~20 Cp=26.15+4.52X
0~20 p=35.44+3.76X

C51=25.93+4.27X
Cr=31.15+3.39X
Cy=—17.72+6.95X
Cr=—13.92+7.40X
Csi=24.78+4.37X
Cr=28.89+4.11X

Cm=31.52+3.11X
Cy;=—56.48+10.67X

Cuy=25.28+4.48X

Note : 1. C : Capacitace (pF), 2. X: Loss On Ignition (LOI) (%), 3. B : Boryung fly ash, 4. S : Samcheonpo fly ash, 5. H :

Hadong fly ash, 6. T : Total.
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