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Study on prediction model for mercury speciation of
coal combustion flue gases by using ANN
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Abstract: A mercury emission prediction model of GA-BP was developed and improved based on
traditional BP neural networks in which mercury content of coal calorific value sulfur content of
coal chlorine content of coal volatile content and flue gas temperature had been evaluated and
selected as the input characteristic variants and 3 mercury speciations including elemental mercury
divalent mercury and particulate mercury were set as outputs. Analysis results of 20 coalfired boilers
had been used as training input samples and source of training error had been discussed. 3 samples
were used for testing the predicting model and predicting accuracy of the prediction model also
evaluated. The results showed that the results of training and predicting were greatly coordinated with
the actual measurement results and the training correlation efficiency was as high as 0. 895. It is
deduced that the GA-BP is achievable for prediction of mercury speciation.
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Table 1 Mercury speciation

/(pgem~?) /(pgrm”?) /(pgrm”?)
1 1.13 0.91 7.86 7.23 3.28 3.12
2 1.67 1.66 7.37 7.11 3.95 4.05
3 7.04 7.68 4.54 4.52 0.01 0.10
4 8.20 7.79 3.05 3.56 0.01 0.05
5 9.23 9.10 0.67 0.68 0.01 0.04
6 9.61 9.80 4.17 4.64 0.01 0.07
7 2.24 2.28 6.44 6.82 0.24 0.67
8 2.00 1.47 6.09 5.57 0.13 0.29
9 4.46 4.67 2.74 2.94 0.62 1.68
10 1.01 1.71 6.29 6.05 0.20 0.55
11 5.36 10. 66 0.33 0.80 0.10 0.47
12 3.93 4.36 6.36 5.72 0.78 0.68
13 0.01 0.02 0.01 0.20 1.10 1.82
14 0.31 0.51 0.97 0.91 6.65 6.40
15 0.01 0.11 0.01 0.05 0.43 0.21
16 2.58 1.96 2.99 1.92 4.02 4.41
17 6.24 6.31 1.03 1.02 0.02 0.84
18 1.21 0.05 5.95 6.42 0.20 0.47
19 3.37 3.71 2.05 1.96 1.17 1.16
20 0.14 0.77 0.17 0.12 6.42 6.55

2
=1x +0.0024
Fig.2 Results of linear regression
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3
Fig.3 Comparison between simulated values and measured values of elemental mercury

oxidized mercury and particulate mercury for the training samples
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Fig.4 Comparison between predicted values and measured values of elemental mercury
oxidized mercury and particulate mercury
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