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Effects of Trace Element Emission in Particulate Matter from Coal-fired Power Plants

WANG Runfang'?, YAO Weifang'?, MA Dawei"?, XING Chen'?, HUA Xueying'*,

XU Peng'?, ZHOU Jian'?, CHEN Guohong'?, TANG Quan’
(1. Anhui Xinli Power Technology Consulting Co. ,Ltd. , Hefei 230026 ,China; 2. State Grid Anhui Electric Power
Research Institute, Hefei 230601, China; 3. School of Life Sciences, Anhui University, Hefei 230601, China)

Abstract: Human-induced harmful trace elements have attracted public attention. Particulate matter emitted by coal-fired power plants con-
tains various trace elements. The distribution and emission of Cr, As, Se, Cd, Pb and Hg in the particulates emitted by wet flue gas desulfu-
rization(WFGD) and wet electro staticpreci pitator(WESP)of a 600 MW ultra-low critical unit in Anhui Province were comprehensively studied,
literature research, and physical and chemical analysis. The results show that the particulate matter concentrations of PM;, PM;_, ;5 and
PM;. 519 emitted by coal-fired units were 0. 85, 0. 18and 0. 02 mg/m?®, respectively. The removal efficiency of WFGD for PM, 51, was over
95%, and WESP for particle size smaller than the removal efficiency of 2. 5 um fine particles is better than WFGD. The mass concentrations of
Cr, As, Se, Cd, Pb and Hg in PM, at the inlet of WFGD were 22. 8, 0.2, 28.9, 27.7, 7.3 and 2. 4 pg/m®, respectively. The distribution
law of the mass concentration of each element in different graded particles showed a decreasing trend with the increase of particle size. After the
particles passed through WFGD, the Se element mass concentration decreased by 70%. The mass concentration of Cr element increased by
466%. The mass concentrations of Hg and Pb elements increased by 325% and 205% , respectively. Cd and As increased by 101% and 113%,
respectively. WFGD increases the mass concentration of trace elements in particulates, which are mainly concentrated in fine particulates. The
mass concentrations of Cr, As, Se, Cd, Pb and Hg in PMj, at the outlet of WESP were 8.3, 0.2, 8.9, 8.2, 3.5 and 1. 0 pg/m®, respectively.
The mass concentration of Se element changed little, and the mass concentrations of the other five elements all decreased by about 50%.

Keywords: coal-fired power plant;wet flue gas desulfurization(WFGD) ; wet electro staticpreci pitator( WESP) ; fine particulate matter;trace el-

ements
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