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Emission Concentration and Characteristics of Particulate Matter and Water-

Soluble Ions in Exhaust Gas of Typical Combustion Sources with Ultra-Low

Emission

HU Yue-qi'?, WANG Zheng'?, GUO Jian-hui'*, FENG Ya-jun'?, DING Meng-meng'*, YAN Xu'”

(1. Beijing Municipal Ecological and Environmental Monitoring Center, Beijing 100048, China; 2. Beijing Key Laboratory of Airborne
Particulate Matter Monitoring Technology, Beijing 100048, China)

Abstract; A self-developed direct condensation sampling system and monitoring method for total particulate matter (TPM) in ultra-low-
emission and high-humidity exhaust gas were applied to the emission monitoring of particulate matter in flue gas from three typical
combustion sources with ultra-low emissions in Beijing. The emission levels and composition characteristics of particulate matter and
water-soluble ions in the exhaust gas of typical combustion sources with ultra-low emissions were analyzed and evaluated. The
interaction and influencing factors of filterable particulate matter (FPM) and condensable particulate matter ( CPM) and their water-
soluble ions were explored. The results showed that the emission concentration of FPM in the exhaust gas of the coal-fired boiler with
ultra-low emissions was between 1. 04 mg-m ™ and 1. 11 mg-m ™ in standard smoke oxygen content, and that of TPM was between
3.82 mg-m ™ and 8.69 mg-m >, which all met the national ultra-low emission limit (10 mg-m ™). However, the TPM emission
concentration of the coal-fired power plant exceeded the emission limit of Beijing (5 mg-m ™). The emission concentrations of CPM

-3

and its total water-soluble ions from the coal-fired heating boiler were 3.05 mg-m ™ and 1.30 mg-m >, respectively, which were

significantly lower than those of the coal-fired power plant, and were related to the higher load and flue gas temperature of the coal-fired
power plant. Furthermore, the emission concentrations of CPM and its total water-soluble ions from the coal-fired power plant boiler
were 2.2 to 2.4 times and 1.7 to 2.2 times greater than those of the coal-fired heating boiler, respectively. The emission

-3

concentrations of TPM and its total water-soluble ions from the gas power plant were 1.99 mg-m ™ and 1.44 mg-m >, respectively,

which were significantly lower than those from the coal-fired boiler. CPM was the main form of particulate matter in the exhaust gas of
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the combustion source. The contribution of CPM to TPM in the ultra-low-emission boiler flue gas increased significantly, and increased

with the increase in the flue gas temperature,

ranging from 72. 6% to 88. 1% for the coal-fired boiler and 93. 1% for the gas power

plant. Total water-soluble ions made up 66.1% to 94.2% of the CPM. The flue gas temperature had a significant impact on the

existing forms, removal efficiencies,

characteristic water-soluble ion of particulate matter in the coal-fired boiler, and its emission concentration ranged from 0. 98 mg-m

to 1. 18 mg-m

desulfurization. F~ was another characteristic water-soluble ion of particulate matter in the coal-fired power plant,

to 2.32

concentration ranged from 1.91 mg-m

=, accounting for 27.7% to 49.6% of the total water-soluble ion emissions,

and emission concentrations of particulate matter and water-soluble ions.

mgem

S02°

was the main
-3

which originated from flue gas

and its emission

3 accounting for 54. 4% to 56. 1% of the total water-soluble ion emissions,

which might have been related to the high F content of fuel coal. NH,” was the main characteristic water-soluble ion of particulate

matter in the gas power plant, and its emission concentration was 0. 92 mg-m~

?, accounting for 64. 2% of the total water-soluble ion

emissions, which originated from the escape of NH, in the process of selective catalytic reduction. The emission concentration of NH,

was significantly higher than that of the coal-fired boiler; this might have been related to the synergistic removal effect of the gas-fired

power plant, which lacked other purification facilities.

Key words ; ulira-low emission; combustion source; condensable particulate matter( CPM) ; water-soluble ion; emission concentration
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Fig. 1 Flow chart of the sampling system of TPM in ultra-low-emission and high-humidity fumes of a fixed burning source
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