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Emission Characteristics of Water-Soluble Ions in Fumes of Coal Fired Boilers in
Beijing

HU Yue-qi,MA Zhao-hui,FENG Ya-jun, WANG Chen,CHEN Yuan-yuan, HE Ming

( Beijing Municipal Environmental Protection Monitoring Center, Beijing 100048, China)

Abstract: Selecting coal fired boilers with typical flue gas desulfurization and dust extraction systems in Beijing as the study objects,
the issues and characteristics of the water-soluble ions in fumes of coal fired boilers and theirs influence factors were analyzed and
evaluated. The maximum mass concentration of total water-soluble ions in fumes of coal fired boilers in Beijing was 51. 240 mg+m ~ in
the benchmark fume oxygen content, the minimum was 7. 186 mg+m ™, and the issues of the water-soluble ions were uncorrelated with
the fume moisture content. SO~ was the primary characteristic water-soluble ion for desulfurization reaction, and the rate of
contribution of SO}~ in total water-soluble ions ranged from 63. 8% to 81.0%. F~ was another characteristic water-soluble ion in fumes
of thermal power plant, and the rate of contribution of F~ in total water-soluble ions ranged from 22.2% to 32.5%. The fume
purification technologies significantly influenced the issues and the emission characteristics of water-soluble ions in fumes of coal fired
boilers. Na* was a characteristic water-soluble ion for the desulfurizer NaOH, NH, and NO, were characteristic for the desulfurizer
NH,HCO,, and Mg** was characteristic for the desulfurizer MgO, but the Ca®* emission was not increased by addition of the
desulfurizer CaO or CaCO, The concentrations of NH,” and NO; in fumes of thermal power plant were lower than those in fumes of
industrial or heating coal fired boilers. The form of water-soluble ions was significantly correlated with fume temperature. The most
water-soluble ions were in superfine state at higher fume temperature and were not easily captured by the filter membrane.

Key words : coal fired boiler; water-soluble ions; fume emission; characteristic; Beijing
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the water-soluble ions in fumes of fixed burning source
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Table 2 Mass concentrations of the water-soluble ions in fumes of coal fired boilers/mg-m
. TR A DLt 1
) JuHi FIE FEERE TR T I R R
F- 1.758 ~2.117 1.913 +0. 185 2.027 0.337 ~0.766 0.546 +0. 215 0.412
Cl~ 0. 185 ~0.211 0. 184 +0. 028 0. 195 0.512 ~0.889 0.738 +0. 203 0. 556
NO; 0.043 ~0. 057 0. 045 +0. 009 0. 048 0.608 ~1.014 0.817 +0.203 0.616
SO; ™ 3.104 ~6. 154 4.413 +1.571 4.672 24.074 ~33.490  27.287 £5.373 20. 573
Na* 0.015 ~0.030 0. 023 +0. 007 0.024 1. 668 ~2.252 1.904 +0. 308 1.435
NH,; 0. 062 ~0. 080 0.073 +0. 010 0.077 0. 170 ~ 1. 665 0. 881 +0. 750 0. 664
K* 0.007 ~0. 025 0.015 +0. 009 0.016 0. 664 ~0.898 0.779 0. 117 0.588
Mg?* 0.024 ~0.034 0. 028 +0. 005 0. 030 0.089 ~0.120 0. 101 +0.016 0.076
Ca®* 0.060 ~0. 135 0.094 +0. 038 0. 099 0.577 ~0.780 0. 669 +0. 103 0.504
Ry 5.431 ~8.410 6.787 +1. 507 7. 186 29.157 ~41.687  33.722 £6.923 25. 425
. P2 Tl B
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F- 0.102 ~0.158 0. 129 +0. 022 0.114 0.076 ~0.128 0. 100 +0.019 0. 159
Cl- 0.123 ~1.292 0.407 +0. 506 0.361 0. 150 ~4.703 0.971 +1. 829 1.544
NO;y 0.624 ~1.560 0. 986 +0. 406 0. 874 1.761 ~2.532 2.062 +0.302 3.280
S0;~ 5.316 ~10. 348 8.203 £2.051 7.271 17.654 ~30.410  24.055 +£4. 346 38.276
Na* 0. 127 ~0. 806 0.317 0. 277 0. 281 1.949 ~4.572 3.498 +0. 962 5.563
NH/ 0.578 ~0.874 0.725 +0. 137 0. 643 0.387 ~1.498 0.810 +0. 370 1.288
K* 0.061 ~0.290 0. 122 +0. 096 0. 108 0.246 ~0.517 0.411 +0. 115 0. 653
Mg?* 0.044 ~0.828 0.294 +0.335 0.261 0.029 ~0.169 0.062 +0. 054 0.099
Ca®* 0.060 ~0.111 0.078 +0. 023 0.070 0.131 ~0.423 0.237 +0. 115 0.377
CERCES 7.241 ~15.063  11.262 +3. 159 9.982 22.496 ~39.117  32.215 £5.764 51.240
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