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Sudy on emission characteristics of trace elementsin PM o from
coal-fired power plant
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Abstract: Through ELPI (Electrical Low-Pressure Impactor) and dilution sampling system, the mass size
distribution, enrichment mechanism, and emission factor of trace elements in PM 4y was studied experimentally at
the inlet and outlet of electrostatic precipitator (ESP) at two pulverized coal-fired boilers. Results showed that a
bimodal mass size distribution of trace elements occurred, similar as that of PMy,. It was presumed that the
enrichment of trace elements in submicron mode should be controlled by heterogeneous chemical reaction, while the
enrichment in supermicron mode by either chemical reaction or heterogeneous coagulation. According to the
relative enrichment factors calculated, all studied elements showed enrichment trend in submicron mode except that
Mn showed exhaustion trend in PM4,. Since the removal efficiency of ESP is low in the particulate size range of
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0.1-1 um, the removal efficiency of most trace elements is lower than that of particulate in PMy, PM;s, and PM .
Although the emission factors of trace elements varied much after ESP, the total emission of trace elements may be
large and the environmental impacts should be much concerned.
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Tab.1 Operating parameters during test run period
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Tab.2 Proximate analysis and ultimate analysis result of coal
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Tab. 3 Parameters of different enrichment model
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Fig.l Masssizedistribution of trace element in PM 4 before and after ESP
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Tab. 4 Correlation coefficient of element enrichment model fitted
s WKL) AL (1-10 pm) PM1o(<10 pm)
=1 =- =-2 =1
1 Pb 0.269 8 0.1469 0.0419 0.091 3
Se 0.0734 0.7784 0.661 2 0.262 4
Ni 0.446 1 05718 0.424 2 0.5726
Y, 0.3146 0.6933 05722 0.0097
Cr 0.8454 0.6775 0.536 9 0.8830
Mn 0.108 4 0.0511 0.069 9 0.207 2
In 0.642 8 0.859 2 0.926 8 0.8477
Sn 0.3154 0.2320 0.3540 0.9032
2 Pb 0.8705 0.888 2 0.8356 0.876 2
Ni 0.7831 0.439 2 05811 0.8434
\% 07251 0.792 2 0.884 6 0.7949
Mn 0.8526 0.1503 0.3159 0.8792
In 0.938 6 0.7295 0.8338 0.9498
Sn 0.684 1 0.7537 0.8528 0.776 9
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Tab.5 Possible enrichment mechanism of trace element in PM g
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Tab. 6 Relative enrichment factor of trace element in PM4, PM, 5, and PM ;s before and after ESP

= m [Nz BrabE
PMy PM;s PMs PM, PM;5s PMs
Pb 1 133 1.07 0.96 0.67 0.45 1.08
2 1.36 164 122 1.36 164 122
Se 1 2.18 0.78 0.69 2.99 141 110
2 - - - -
Ni 1 2.54 1.09 0.91 0.26 0.75 112
2 6.14 1.59 1.13 241 1.29 1.06
\% 1 118 0.94 0.88 0.42 1.28 117
2 1.88 1.16 1.02 137 1.18 1.07
Cr 1 1.68 0.82 0.74 051 0.56 0.76
2 - - - - - -
Mn 1 0.97 1.07 1.37 0.39 121 110
2 0.89 0.94 0.95 134 1.09 1.03
In 1 3.37 151 119 150 114 0.91
2 11.42 222 1.36 4.24 1.76 131
Sn 1 273 131 1.05 0.48 0.56 0.73
2 572 161 115 331 1.59 1.25
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Tab. 7 Grade efficiency of trace element by ESP and emission factor of trace element in PM 1o

e Fu FBRACEI% AR TV mgt?
PM, PM,s PM 1o PM, PM,s PM g
Pb 94.2 97.8 97.3 1.08 1.84 7.96
Se 67.6 71.0 722 3.30 3.65 475
\Y; 97.6 95.8 98.4 0.39 2.70 6.88
L Cr 93.2 93.1 94.7 517 126 46.0
Mn 96.0 92.8 96.7 234 165 425
In 50.2 62.1 73.6 1.07 1.86 3.14
Sn 25.4 59.6 90.0 4.45 1.3 411
Wk 9.1 96.5 98.1 46.0" 106Y 196"
Pb 446 59.1 772 125 325 379
Ni 76.1 776 78.6 90.2 120 181
\Y; 89.9 93.6 95.2 2.99 6.36 10.6
2 Mn 83.9 94.3 96.3 424 84.9 154
In 86.4 86.7 87.1 1.27 1.32 1.41
Sn 715 777 82.7 157 189 226
ks i) 95.4 97.9 98.8 161" 408" 791"
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