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Mobility and release of hazardous trace elements in coal-fired power plant

WEN Ming-zhong'* , XU Wen-dong’

(1. College of Geoscience and Surveying Engineering ,China University of Mining and Technology ,Beijing 100083 , China ;2. Institute of Geology and Mining
Jiangsu,Xuzhou 221006, China ;3. Office of National Assets ,Institute of Geology and Geophysics,Chinese Academy of Sciences ,Betjing 100029 , China)

Abstract : Some hazardous trace elements in raw coal ,bottom ash,fly ash,and superfine fly ash( <10 pm) from two
power plants were tested. Burning and migration behabivor of As, Cd, Cr, Pb, Se, Mo, Ni, Be,Cu, Th, U, V,Zn, Hg
were researched and their distribution and enriching characteristic in coal, bottom ash, fly ash and superfine fly ash
were analyzed. The results show that for elements Cd,Pb,Zn in the two power plants,the enrichment coefficients, from
great to small,are in the order of superfine ash,fly ash,bottom ash. The distribution of As is related with the content of
Ca. Lower temperatures of flue gas can make part of the gaseous Hg coagulate on the fly ash particles. The hazardous
elements were classified into three categories: I ,element V,stays in the solid wastes( Q> 0.85) ; II ,As,Cd,Cr,Pb,
Se,Mo,Ni,Be,Cu,Th,U,Zn,partly leave in solid wastes(0.85=(Q;>0.10) ; Il , Hg, mainly volatilizes into the at-
mosphere ( Q0 close to 0).

Key words : coal-fired power plants ;hazardous trace elements;mobility and mission ;coal
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Table 1 Trace elements content of raw coal in two power plants ne/g

m H As Cd Cr Pb Se Mo

Ni Be Cu Th U v Zn Hg

4 [ 3.80 0.240 15.40 15.60 2.47  3.11
28.60 24.40 0.18  2.00
21.50 35.50 0.23  3.69

D) HESEE 9.14 0165
X SR 17.00 0 0.316

17.20 1.98
10. 10 1.20  13.90 9.56 4.40

1.71 2.13  18.40 5.8l 2.41
27.70 10.90 3.38

70.46 42.18 0.19
62.10 53.70 0.21
27.60 107.00 0.42
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Fig. 1  Histogram based on R values
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Table 2 Trace elements content of two power plants bottom ash ne/s
i H As Cd Cr Pb Se Mo Be Cu Th U \ Zn Hg

D™ 331 0.117 67.3 19.7  0.299 2.33
X H 334 0.537  90.1 4.3 0.192  5.07

35.9 4.52 60. 2 29.3 6.92 141 49.9
28.5 2.75 37.3 24.3 9.41 106 73.6
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Table 3 Relative enrichment factor of trace elements in bottom ash of two powerplants

W H As cd Cr Pb Se Mo

Be Cu Th U v 7n Hg

DHJ™ 1.48 0.29 0.96 0.33 0.68 0.48
X HLJ 0.53 0.46 1. 14 0.34  0.23 0.37

0.85 0.93 0.89 1.10 0. 84 0.93 0.38
0.76 0.62 0.73 0.69 0.58 1.04 0.19
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Table 4 Trace elements content of two power plants fly ash neg/e

JTE As Cd Cr Pb Se Mo

Be Cu Th U A% Zn Hg

DHLJ 30.8  0.256 57.6  48.4  0.301  2.37
X HJ 45.6  0.869  61.2 75.5  0.492  9.17

33.2 4.45 59.95 30.7 7.47 136.0 85.8 0.025
29.2 3.82  45.30 23.2 9.89 90.7 161.0 0. 054
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Table 5 Relative enrichment factor of trace elements in fly ash of two power plants
TLE As Cd Cr Ph Se Mo Be Cu Th U \% Zn Hg
DHJ 1.38 0.63 0.82 0. 81 0.68 0.48 0.79 0.92 0. 88 1. 15 0.90 0.90 0. 65 0. 05

X HJ™ 0.73 0.75 0.77 0.58 0.58 0.67

0.78 0. 86 0. 88 0. 66 0.61 0. 89 0.41 0.03
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Fig. 2 Histogram of Q) of trace elements in bottom ash,

fly ash and superfine fly ash of two power plants
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Table 6 Trace elements content of two power plants fly ash ne/s
moH As Cd Cr Pb Se Mo Ni Be Cu Th U A Zn
DHJ™ 97.0 2.26 122 273 1. 80 16.5 71.9 8.26 118.0 43.8 14.1 237 376

X 106. 0 1.88 275 130 2.88 25.2

171.0 8.32 69.8 59.9 29.0 193 563
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Table 7 Trace elements content of two power plants fly ash
m H As Cd Cr Ph Se Mo Ni Be Cu Th U \" 7n
DHJ 4.34 5. 60 1.74 4.57 4.09 3.37 1.71 1.71 1.74 1. 64 1.71 1. 56 2.86

X HJ™ 1.69 1.61 3.47 0.99 3.39 1.85

4.59 1. 88 1.36 1.70 1.79 1.90 1.43
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