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Partitioning mechanisms of boron in a coal fired power plant
OShinji KAMBARA, Hiroshi MORITOMI (Gifu University, ERES)

SYNOPSIS

Boron is an environmental harmful element because high boron concentrations give toxic effects on Jand plants. In

Japan, boron concentration in waste water discharging to sea, namely, boron concentration in waste water from wet flue

gas desulphurization system in coal fired power plants have been regulated less than 230 ppm since 2002. Therefore, the

partitioning behavior of boron in pulverized coal fired processes is an important issue for Japanese coal users. This

paper describes the boron partitioning behavior for twelve different coals in a large-scale pulverized coal fired power

plant. To explain the behavior and coal quality impacts, boron release behavior and boron functionalities are

investigated by DTF combustion tests and X-ray photoelectron spectroscopy (XPS) measurements.
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Table 1. Proximate analysis and boron content for 12 coals.
Proximate analysis, wi%, ad

B content Produced

Coal ™ h M FC PR gkg b country
A 74 74 a3z azs oss 114 Indonesia
B 38 152 308 502 163 40 Australia
¢ 43 108 304 545 179 43 Australia
0 24 144 268 564 210 43 Australia
E 25 140 306 529 173 42 Australia
F 26 150 264 560 242 18 Australia
G 49 71 418 462 1.91 109 Indonesia
H 26 73 270 531 197 24 Australia
i 28 125 338 508 150 36 Australa
J 20 126 30 504 1.44 32 Australis
K 42 "4 324 523 161 42 Australie
L 26 152 334 491 1.48 50 China
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Fig. 1 Outline of a pulverized coal fired power plant.
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IFig.2 Boron partitioning to fly ash and waste water.
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Fig.3 L eaching fraction of boron for FA (a), FA (b) and FA ()
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Fig.4 B 1s spectra of FA(e) before and afier leaching tests.
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Fig.5 Partitioning mechanisms of boron in combustion.
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