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Abstract: In this study, the trace elements emission standards of coal-fired power plants (CFPPs) between China and developed
countries and the emission status in Chinese CFPPs were systematically evaluated to explore the feasibility and recommendations for
establishing standards in the future. Results indicated that fewer species of trace element pollutants were currently restricted in China,
and the existing emission limit for the single element (mercury and its compounds, 30pg/m®) was relatively laxer compared with
CFPPs in developed countries. Moreover, the stack concentration of mercury in most plants was lower than 10~15ug/m®, indicating
the current emission standard has failed to play a viable role in limiting the atmospheric mercury emission from Chinese CFPPs.
Therefore, we suggested that the current atmospheric mercury emission limit for Chinese CFPPs should be revised and emission
limits for other toxic trace elements could be introduced when revised emission standards for coal-fired power plants in the future, to
better protect the ecosystem and human health and promote the successful fulfil of the Minamata Convention on Mercury.
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Table 1

A2 AT G EE AT MATS HEBthiuE
RN 2 Fros o] W, e vk 0B dep L ok A HAd R
76 3 HEObR A BRAE ™ T A LA R T DU
R A SRR AR L) SRl B Hg AL At 43
J& 7C ZEAE AN RME T B HE O HE FRAE AR [, B AN )
HUZZRALT Sby Pb Al Ni [IHEBUbRAER (E thAH A,
S350k 1.02, 2.55 F1 5.10pg/m’ 5 TRk i, 5 gl
IRASEA [F) A TR R ) s oA PR A 2 S A, B A
A 0.39pg/m’, 5% i FRAB A 5.10pg/m’,

MATS R R{E# BT 2™
Revision process of MATS standard

BT HI

BT

42(; 29¢u H LU BRI LZE 1Y Pb HESRHERR (A B 1.816/MWh 15112 1.81b/GWh.
2012 4 s ARG BA B0 i BB A SRR R LAY P HETSPRHEFRAEL 1 0.00216/GWh {5114 0.0316/GWh,Se HE bR HE FR{E Hi
115300 0.0061b/GWh 1£1T 4y 0.051b/GWh; 7
B AR A BRRH R B LA 1 Hg HEchr #HEBRAE FH 0.000216/GWh 1124 0.0031b/GWh.
s ARG B BERH i BB A AR R S LALI Pb HESORHE FRMEL 1 0.031b/GWh 15114 0.021b/GWh;
2015 4E g UARARBA A5 A R LA 1 Hg HEBOhRHERRAE FH 0.00021b/GWh &1 24 0.00316/GWH;
2H17H B LA A AT AR BRI HLALTY) Sb HEBRHERR(E 1 0.0081b/GWh 1&1124 0.0071b/GWh,Be HE bR HE FR{E Hi
0.000616/GWh 1114 0.00051b/GWh.
%2 EE MATS BITHIIRE (ng/m*)
Table 2 Current emission standard of American MATS (ug/m3)
Pl AR Hg Sb As Be Cd Cr Co Pb Mn Ni Se
AR 1.70 1.05 2.62 0.26 0.39 3.92 1.05 2.62 6.54 523 7.85
IR AR 5.10 1.02 2.55 0.26 0.38 3.83 1.02 2.55 6.38 5.10 7.65
L4 . AL 4.05 2.70 2.70 0.14 027  4.05 270  243.00  4.05 9.45  40.50
VA AT, 2 1 KRG 027  27.00  4.05 0.27 0.27 8.10  40.50  10.80  40.50 148.50  5.40
AT i, 56 [ K 0.05 2.70 10.80  0.41 0.41  40.50 189.00 10.80  40.50 553.50 27.00
AT 0.27 0.95 0.68 0.07 0.54 2.70 2.70 2.70 540  27.00 2.70
AR 0.39 1.05 0.39 0.08 0.05 0.92 0.26 2.62 0.52 523 6.54
IR AR 5.10 1.02 0.38 0.08 0.05 0.89 0.26 2.55 0.51 5.10 6.38
Ll . A 0.41 2.70 2.70 0.14 0.27 5.40 0.54 1.22 2.70 9.45  40.50
VA AT, 2 1 KRG 0.01 1.35 0.41 0.07 0.03 2.70 4.05 1.08 270 1215 270
A A S5 [E Kl 0.05 1.08 8.10 0.27 0.27 270 4050 405  13.50  553.50  2.70
WA D) 0.27 1.08 0.41 0.08 0.09 0.81 0.27 2.70 0.95 5.40 0.81

T S AR AR 1b/GWh, H PR I SR B K B 55 R $050.01316/GWh=1.7 pg/m® M10.121b/GWh=15.3 pe/m "L H AR} e 55 R K0k

0.031b/GWh=4.05 pg/m’ ",
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Table 3 Hg emission standards in EU coal power plant
directive 2017/1442 (ng/m°)
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Fig.9 Migration and transformation characteristics of Hg

under ultra-low technology route
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Table 6 Migration and transformation characteristics of other

trace elements under SCR+ESP+WFGD+WESP technology

route
— TSN AT RO (pg/m)
SCR tH 11 ESP {11 WFGD i [ WESP H [
As 223.88 2.02 0.56 0.08
Cd 4.18 0.04 0.01 0.01
Co 595.97 0.29 0.1 0.03
Cr 1202.44 1.58 1.54 1.33
Cu 1103.84 0.58 0.35 0.21
Mn 17421.6 8.88 4.37 1.33
Ni 1014.77 0.88 0.21 0.29
Pb 1636.3 8.05 3.20 1.43
Sb 223.16 0.14 0.04 0.01
Zn 4261.57 2.33 0.73 0.82
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