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Ther modynamic of Trace Element Mobilisation During Coal Combustion
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Abstract : The thermodynamic equilibrium distributions of the trace ele ments nickel , chromium , mercury, arsenic, selenium and
antimony between the condensed and gaseous phases were examined. Predictions were made using a comprehensive model of the
various oxide and sulphide melt models, matte, salt and solid solution models . Three regimes for coal combustion were defined. The
condensation sequence from the equilibrium gas phase at 1 300K was predicted on cooling by 10K steps . The calculated results agree
with published experimental results. The comprehensive model enhances the value of the predictions .
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Table 1  Input compositions of coal for simulation
at different environment/ mol* kg~ !
S 10K
A=0. A=1.
1300K 0% L2
c 52.42 52.42 52.42
> H 40 .60 40 .60 40 .60
s . S 0.65 0.65 0.65
a 1.12 1.12 1.12
’ Na 0.0058 0.0058 0.0058
K 0.048 0.048 0.048
Ca 0.35 0.35 0.35
1 Mg 0.063 0.063 0.063
P Fe 0.40 0.40 0.40
L1 FACT Ti 0.0057 0.0057 0.0057
F"A'C' T Al 1.12 1.12 1.12
’ 6 000 Si 4.23 4.23 4.23
0, 62.73 50.18 75 .28
FACTBASE. N, 232 .33 185 .86 278 .80
, As 6 .44E5 6 .44F-5 6 .44F5
Hg 1.01E6 1.01E6 1.01E6
’ Se 4 .64E5 4 .64E5 4 .64E5
Sh 2 46E6 2 46E6 2 .46E6
Gibbs F~ Co 2 .00E4 2.00E4 2 .00E4
A CT T SLAG .Ca0, Ni 3.25E4 3.25E4 3 .25E4
Cr 6.56E4 6 .56 4 6 .56 4
Al, 05,810, , Fe O, Fe, 05, Na, 0, K, 0, MgO, TiO,,
TiZ 03 5 s s
3
1.2 3
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Fig. 5  Distribution of trace ele ments vs. te mperature
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Table 2 Composition transferred to cooling conditions/ mol*kg ™'
(4) \
C 52.42 K 4.60E-4
H 40.6 Na 2.98E5 ’
S 0.65 Mg 5.00E9
(6] 74.68 Cl 1.12
N 278.80 As 8.27E7
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