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Abstract — The purpose of this study 1s to provide the basic dalabase [or the eslablishment of heavy metal
clements enussion standard i large-scale coal-fired power plants through (he evatuation of high temperature
behavior of these elements according to the chemical composition, particle size and mineral identity w the
original coal. Volatility behaviors of Sk, Ca. Pb, N1, As. Cr, Mg. Se, Be, Co. Hg, Mn. Cd. Ti and Zn ele-
ments were analyzed by the mvestigation of high temperature behavior of minerals in coal Coal munerals
which were closely relaled to the thermal behavior of heavy metal element, were classified according to the
type of element in the mineral. Physical/chemical substiition of component in mineral during the high tem-
peraturc process was also investigated. Finally, distiibution of heavy melal element between fly ash and slag
afler the reaction was investigated with the vanmation of particle size, and their contenl in fly ash and slag arc
normalized by using the EF enrichment faclor.
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Table 1. Trace element distribution between mineral
and organic groups.

Organic  Al-S1-Q  Sulfide Heavy( Calcite
minerals

Be 86 12 .

Cr 25 62 - 13 :

Mn 20 30 15 - 15

Co - 5% 17 . L4

Ni . 75 24 . :

Zn - 10 90

Ag . : 88

Se - . 100

Rb - 100 :

Mo . 38 a2

Cd . . 80

Hg . : 100

Pb - 64 25
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Table 2. Major and trace element contents with
different size fraction of fly ash.

Size fraction (JLm)

Eiement 0.3~2.5 2.5~10 [0~35 35~50 50~100 =100

Ca 6.14 307 978 1457 394 323
Mg 086 097 058 0.69 057 052
Ti 055 038 0462 0352 0354 042
Be 126 121 102 9.0 8.6 6.8

Cr 8484 3521 152.0 1461 1030 101.7
Mn 3933 2764 1969 2349 2520 2191
Co 1391 e6ll 320 176 184 157
Zn 615.6 413.0 171.0 1324 900 101.1
Nu 4389 2307 1080 691 624 610
As a4 978 532 469 368 278

Se 2.9 1.7 09 07 1.3 33
Cd 33 1.8 1.0 1.7 1 19
Sb 98 5.7 3.1 49 2.8 27
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Fig. 1. Transformation sequence of minerals in coal ash.
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