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Characteristics of Water Soluble Inorganic Ions in Fine Particles Emitted from

Coal-Fired Power Plants

DUAN Lei', MA Zi-zhen®, LI Zhen', JIANG Jing-kun', YE Zhi-xiang’

(1. State Environmental Protection Key Laboratory of Sources and Control of Air Pollution Complex, School of Environment, Tsinghua
University, Beijing 100084, China; 2. Air Environmental Modeling and Pollution Controlling Key Laboratory of Sichuan Education
Institutes, College of Resources and Environment, Chengdu University of Information Technology, Chengdu 610225, China)

Abstract: Currently, China suffers from serious pollution of fine particulate matter (PM, ;). Coal-fired power plant is one of the most
important sources of PM, , in the atmosphere. To achieve the national goals of total emission reductions of sulfur dioxide (SO, ) and
nitrogen oxides (NO,) during the 11th and 12th Five-Year Plan, most of coal-fired power plants in China have installed or will install
flue gas desulfurization (FGD) and flue gas denitrification ( DNO_) systems. As a result, the secondary PM, s, generated from
gaseous pollutants in the atmosphere, would be decreased. However, the physical and chemical characteristics of PM, 5 in flue gas
would be affected, and the emission of primary PM, . might be increased. This paper summarized the size distributions of PM, 5 and its
water soluble ions emitted from coal-fired power plants, and highlighted the effects of FGD and DNO, on PM, s emission, especially on
water soluble ions (such as SO}~ , Ca’* and NH,; ) in PM,,. Under the current condition of serious PM, ; pollution and wide
application of FGD and DNO_, quantitative study on the effects of FGD and DNO_ installation on emission characteristics of PM, 5 from
coal-fired power plants is of great necessity.

Key words : coal-fired power plant; fine particles; PM, ; water soluble inorganic ions; flue gas desulfurization; flue gas denitrification
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Table 1 Effects of SCR on PM,; emitted from coal-fired power plants/mg+m ~3
- PM, PM, #1505~ PM, H' NO; PM, H' NH; i
M, M, AM M, M, AM M, M, AM M, M, AM
1 (R 8 16 8 [25]
LB 15 31 16 [25]
L(REBE) 31 61 30 [25]
2 88.4 107 18. 4 3.73 8. 87 5.14 0.71 0.79 0.08 0.97 4.80 3.83 AW
3 99.4 180 80. 4 1.82 6.27 4.45 0.27 0.32 0.05 0.70 4.32 3.62 AW

1)M, 7 SCR FskJC SCR ¥ ; M, Jy SCR Gk A SCR & ; AM =M, - M,

FARFE N SO, MyHEL , 1% 5 15 1 B2 F A K A 5
H ARG SO, KA AT CaS0, , CaSO,
e R AR B CaSO, ™. R 2R ZE X H A 4 ks
Yy BZ R O] BEAFAE AR i A . — T, 7E AT
aE AR EB o UKL ) 2 B T ok, AN it WEGD X
YA ORI 2 BRAICRARAIR, DR R AR 2 U )
(O B 25 W RS 55— T, R R A
H AT R Bl B8 14 S i %) — BN 2 R
Eaa T B AR UR ), AR — B E 1 pum DA
. BRI, 0 MO A2 i i A R 4 1 Jo R B T i
HRFFFE(50% ~80% ) ,fBE PM, 1554 B g
hn(20% ~100% )'>’.

It A 3 R AN AN i) UKL ) 1 A 50 SR R
a7 S TE Rl S R R 7/ L RN P 7% e - e i
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T AR O A v NG (I Wl O T YA 7
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Table 2 Effects of WFGD on PM, from coal-fired power plants/mg-m ~*

s PM, PM, ' Ca** PM, 1803~ St
M, M, AM M, AM M, M, AM
1* 1.8~2.8 2.4~3.1 0.3~1.3 0.8 -0.1 0. 88 0.4 -0.48 [24]
2% 1.4 2.7~2.8 1.3~1.4 0.4 0.3 -0.1 [24]
3 4.68%*  13.25%"* [28]
4 2.26%"  12.64%" [28]
5 6.7%" 20.8%" 10.2%" 21.5%" [57]
6 20.8 29.0 8.2¢ 1.1¢ 6.0° [59]
7" 51.9% 50. 6% ¢ [60]
8 29.6% 52.3%1 [60]
9" 1.37% 0.79% ! [60]
10 2.42%%  52.8%"° [60]
11 8.95% ! 3.32% [60]

1)M, 2 WFGD BECIHEBE ; M, Sy WEGD VR EE ; AM =M, - M, 5 * FoRiZH ) BBLETG SO~ B9 AM R a 378 PM, & S LB
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