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Abstract: Currently China suffers from serious pollution of fine particulate matter ( PM, 5) . Coalfired power plant is one of the most
important sources of PM, 5 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 coalfired 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, 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, 5 might be increased. This paper summarized the size distributions of PM, 5 and its
water soluble ions emitted from coalired power plants and highlighted the effects of FGD and DNO, on PM, ; emission especially on
water soluble ions ( such as SO}~ Ca** and NH,") in PM,,. Under the current condition of serious PM, s 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.
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Fig. 1 Schematic diagram of size distribution of water soulable

organic ions in particulate matter emitted from coal-fired power plant
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Fig. 2 Schematic diagram of effects of WFGD and SCR

on PM, 5 emitted from coalfired power plant

. Linak 4
40%
~59% ;
(
6%)
LNB PM, | (cl .
SO; . Ca’"v Na® Mg*") *
( SCR)
SCR ( NH,)
NO, N, #°%
SCR 2“
SCR SO, O,
SO,
“4SCR
S0, 7. 80,
120°C
S0, .
( )
49 )
6.55 x 10’ mgem "’
H,S0, 81% * . Berger
o pH 2.0
S0;~ Cl".NO; F~
SCR NH,
(NH,) HSO, (NH,),S0, .
NH, . Cl~ NO;
* . H,80,. (NH,) HSO, (NH,),SO,
( <0.2 pm)
WFGD
26 .
SCR .
SCR
NO;  SO;~ (
). SCR  PM, ( PM,)
1
PM, 1 NH,
5  S0;° 2

2.2



1120 36
1 SCR PM, /mgem ~?
Table 1  Effects of SCR on PM, emitted from coalired power plants/mg®m
PM, PM, S0%- PM, NO; PM, NH}
M, M, AM M, M, AM M, M, AM M, M, AM
1( ) 8 16 8 25
1( ) 15 31 16 25
1( ) 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
3 99. 4 180 80. 4 1.82 6.27 4.45 0.27 0.32 0.05 0.70 4,32 3.62
1)M, SCR SCR ; M, SCR SCR i AM =M, - M,
S0, (8037);
SO, CaS0O; CaSO, ( NO, )
CaSO, *' . Ca®* . K" Na'
( FGD
WFGD )
SO,  /PM,  Ca’*'/PM, (
us ). WFGD
54 55
1 um S0, NO,
S0O;~ NO;
(50% ~80%) PM,
(20% ~100%) * . 20 WFGD
WFGD
S Ca
CaCO,  CaSO, CaS0,
SO,
Meij *° WFGD 45.7% 7.9%.
40% . 10% 50% 2 WFGD
Saarnio 37 WFGD PM,
WFGD 1 PM, SO;~ Ca’*
Ca( OH) , NaCl
2 WFGD PM, /mgem 3
Table 2 Effects of WFGD on PM, from coalired power plants/mgem ~*
PM, PM, Ca’* PM, SO03-
M, M, AM M, M, AM M, M, AM
1 1.8~2.8 2.4~3.1 0.3~13 0.8 0.7 -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%1 52.8%" 60
117 8.95% ¢ 3.32% 60
1)M, WFGD ; M, WFGD P AM=M, -M,; * SO2-  AM D a PM,
b Ca®*  S03- (SO3"«F~.Cl™. Cu. Fe. Zn, Na. K. Mg Ca ) e PM,, Ca’* SO%-

;d S02-  PM,
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