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Abstract : For understanding the volatility of selenium , the effect of the contents of exchangeable cations of coal on it, and the
retention of selenium using CaO in coal combustion, the sequential che mistry extraction, the fixed bed and circulating fluidized
bed ( CFB) combustion, X ray diffraction ( XRD) and atomic fluorescence spectrometry ( AFS) were undertaken. The results
showed that the volatility of selenium was more than 97 % in coal combustion at 815 C , and the volatility of selenium was af-
fected by the content of exchangeable cations of coal in low middle te mperature . It was identified that lime can restrain the vola-
tility of selenium . In fixed bed combustion of coal , the retention rates of selenium volatility were between 11.6 % and 50.7 %
using lime . In circulating fluidized bed combustion of coal , partitioning of selenium changed very much in ash of different size
fraction between without lime and with lime . Comparing with combustion without lime , the content of selenium in ash from
chimney was less than fourth times and that in leaching water from chimney decreased by two orders of magnitude using lime .
Retention of selenium volatility using lime is so effective in coal combustion, especially in CFB combustion of coal .
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~950 C , 51 % ~ 58 %
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Table 1  Percent selenium volatilized in coal combustion at different te mperature
550 C 815 C 950 C
/ mgekg ! /% /% /%
/mgkg' /mg-kg' /mgekg
LT01 3.6 1.48 58.9 0.07 98.1 100
ATO1 2.2 0.05 97.7 0. 05 97.7 100
JT01 5.9 0.94 84.1 0.05 99.2 100
PN28 9.0 1.21 86.6 0.06 99.3 100
2.2 , 58.9%,  ATOl
550 'C , 97.7%.
,LT01
, 6155 mgekg ', ATOl
; 550 C ; 5434 mge kg ' (
,LT01 550 C 2) [6] ,
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Table 2 Volatile rates of selenium and exchangeable cations contents in coal combustion at te mperature of 550 C

/ mgekg !
/% g° Kg
Ca?’ N Mg K' Total
LT01 58.9 4704 371 300 780 6155
ATO1 98.0 4429 37 180 788 5434
Wilcon lignite 27 6400 340 1480 8220 Finkelman (1990)
Blind Canyon 96 3100 130 55 3285 Finkelman (1990)
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Table 3 Retention efficiency of selenium on lime in fixed bed combustion of coal
CaO CaO
/%
/mgekg! / % / %
/ mgekg"! / mgekg!
LT01 3.6 0.07 98.1 1.89 47.5 50.6
ATO1 2.2 0.05 97.7 1.16 47.3 50.4
JT01 5.9 0.05 99.2 1.90 67.8 31.4
PN28 9.0 0.06 99.3 1.10 87.8 11.5
P P
, <0.0308 mm
, 10 mgekg ' . , Ca0O ,
CaO CaO
4 /mgekg ™!
Table 4 Retention efficiency of selenium on lime in CFB combustion of coal
FBAl FBA2 FBA3 FBA4 FBAS FBA6 FBA7 FFAl FFA2 FFA3
0.3~ 0.125 0.074~ 0.0385 0.0308 0.0308 o1
>0.5 <0.0308  >0.0385 <0.0308 /ug*L
/ mm 0.5 ~0.3 0.125 ~0.074 ~0.0385 ~0.0385
6.60 1.06 2.17 3.52 3.83 3.02 241.0 2.62 2.62 3.60 52.2
3.62 3.52 2.59 3.00 3.73 6.38 10.00 0.34 0.65 0.73 <0.5
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