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Table 1 Flue gas treatment technology and production conditions of three coal fired power plants
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Sampling device for TPM
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Table 2 Determination factors, determination methods, instruments and other information

Fre W2 HF e i NS &R
1 F .Cl".S0,” \NO,” .NH," Na" K" Mg"  Ca™ Bk BH FH & 1 XGHE 18 3 1 3%, Bt U738 883
o BeSe ALV Ag CrMn.Sh.Fe Mo CoNiv oy e s ome ik pittns: rlUBORE A S5 TRIIIEIX, 700X
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4 Hg B R FIRAEG E v BRI ZR AL, LEEMAN LABS

&3 3 FMRIEET FPM . CPM F= TPM He# K F 43t 25 R
Table 3 Concentrations of FPM, CPM and TPM emitted by three coal fired power plants

BT 45k FCHER [/ (mgm ™) CPM 5 TPM it

FPM CPM, CPM CPM FPM W AR %
A C+S <1 6.69+1. 94 1.21+0.99 7.89+2.69  8.63+3.11 91.6+3.98
RS/ % — 29 81 34 36 4
B C+S 4.20+2.80 15.16+5.75 0. 310. 20 15.47+5.66  19.05+8. 85 89.4+10. 10
RS/ % 65 38 24 35 46 13
C C+S <1 0. 44+0. 69 4.57+1.59 4.13£1.43  5.07+1.59 89. 4+2. 84
RS/ % — 25 175 35 31 3
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Fig.2 Mass concentration percent of FPM, Inorganic
CPM and organic CPM emitted by three coal fired

power plants
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Table 4  Statistical results of water-soluble ions mass concentrations in

CPM emitted by three coal fired power plants mg-m~
J%(E EiEga Na* NH,* K* Ca™* Mg**
A C+S 1.03+0. 22 0.07+0. 04 0. 05+0. 03 0.01+0. 01 0.29+0. 19
RS/ % 21 55 57 48 65
B C+S 0. 15+0. 09 2.17+1.77 0.11+0.01 — —
RS/ % 63 81 79 — —
C C+S 0.58+0. 22 0. 05+0. 01 0.01+0. 02 0.01+0. 01 0. 46+0. 04
RS/ % 38 28 206 158 82
JOREE — - - v
ﬁgkﬁ e I cl NO; S0?% B
A CtS 0.04+0. 02 0.27+0. 07 0.13+0. 11 2.90+0. 44 4.79=+0. 81
RS/ % 39 25 89 15 17
B C+S 0.01=x0. 01 0.10+0. 03 0.34+0.25 1.75+£0.91 4.63+3.03
RS/ % 97 93 71 52 65
C C+S 0.01+0. 01 0.10+0. 03 0.34+0. 25 1.75+0.91 4.63+3.03

RS/ % 58 24

23 22 26
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CPM () BRVE AL T X CPM .y FNH R 43 8 B
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Table 5 Statistics results of elements analysis in CPM emitted by three coal fired power plants pg-m

-3

{Zﬁ% eV Al Cr Mn Fe Co Ni Cu
A C+S 1.34+2.22 0. 06+0. 02 2.24+2.28 1. 14+0.75 0.02+0. 03 1.02+0. 87 3.81+3.00
RS/ % 166 37 102 66 136 85 79
B C+S 2.18+4.76 0.03+0. 07 0.39+0. 44 2.35+4.54 0.02+0. 04 0.04+0. 10 1.37+1.70
RS/ % 219 224 112 193 224 224 124
c C+S 1.22+0. 26 — — — — 0.01+0. 02 —
RS/ % 21 — — — — 156 —
‘JZTE Bty 7n As Se Ba Pb Hg Mo
A CtS 6.85+3. 16 0.03+0. 05 1.16£0.71 2.35+2.78 — — —
RS/ % 46 164 61 119 — — —
B C+S 8.79+7.92 0.76+0. 42 — 2.23+0.75 0.25+0. 09 0.03+0. 03 —
RS/ % 90 55 — 34 35 91 —
c C+S 2.35+0. 44 0.03=0. 04 0.04x0. 10 1.55+1.83 — — 0.02+0. 03
RS/ % 19 157 245 118 — — 157
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Fig. 3 Correlation curve of PM, /PM,, to atmospheric

relative humidity in heavily polluted weather
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Fig. 5 PM, ; diffusion trajectory when wind

speed was 1.0 m/s
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Researches on CPM status emitted by coal-fired power

plants and its environmental effects

WANG Chunyan',SHEN Jinchao® ,ZHOU Weifeng’ , LIU Hongyan*, LIU Huanjia’
1. Department of Chemical and Environmental Engineering ,Anyang Institute of Technology ,Anyang 455000, China
2. He'nan Ecological and Environmental Moniioring Center , Zhengzhou 450046, China ;
3. Zhengzhou ecological environment monitoring center of He'nan Province ,Zhengzhou 450007 , China ;
4. Anyang ecological environment monitoring center of He'nan Province ,Anyang 455000, China ;

5. College of Environment ,He'nan Normal University , Xinxiang 453002, China

Abstract; According to Method 202 proposed by EPA in 2017 and HJ 836-2017 issued by Environmental Protec-
tion Department of China, devices of TPM was designed and utilized with which samples of FPM and CPM could be
collected simultaneously. FPM, CPM, water soluble ions and elements analysis of CPM in flue gas emitted by three
coal-fired power plants named A, B and C were monitored. CFD was used to simulate the diffusion trajectory of
PM, ; formed by CPM emission from fixed sources in stationary weather. The statistical results showed that mass con-
centrations of TPM emitted by plant A, B and C was 8.63%3. 11 mg/m’, 19.05+8.85 mg/m’ and 5.07+1.59 mg/m’,
respectively. It was proved that CPM was 90% of TPM and FPM was low mass concentration. Inorganic CPM was
dominant in CPM, SO,* , NH,", Na* and other water-soluble ions were important components, and the emission of
metal elements especially heavy metal should not be neglected. CFD was used to simulate the diffusion trajectory of
PM, , formed by CPM emission from fixed sources in stationary weather. It was proved that CPM could accumulate
below atmospheric boundary layer under meteorological conditions that were not conductive to the diffusion of pollu-
tants, causing PM, s accumulation in a short period of time, which was an important factor in the formation of heavy
pollutant weather.

Key words: FPM ; CPM ;ultra-low emissions ; coal-fired power plant ; environmental effects
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