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Abstract: A 660 MW unit of an ultradow emission coal-fired power plant in the Beijing-Tianjin-Hebei area was chosen for this study.

The particulate matter was sampled with a Dekati low-pressure impactor ( DPLI) at the inlet and outlet of flue gas cleaning devices
including selective catalytic reduction ( SCR)  low-ow temperature economizer ( LLTe) electrostatic precipitator ( ESP)  wet flue gas
desulfurization ( WFGD) and wet electrostatic precipitator ( WESP) . A filter sampling system was also used at the inlet and outlet of
the WFGD and WESP. The removal efficiencies of PM; PM,, ; and PM, 5, from different flue gas cleaning devices were obtained
after ultradow emission modification. The results show that SCR increases the mass concentration of fine particulates and PM, by
52.11% . The LLTe improves the removal efficiency of the ESP especially for particles with a range of 0. 1-1 um. The high-efficiency
WEFGD removes both SO, and particulates but it increases PM,. The mass concentration of PM; increases by 59.41% and the water—
soluble Mg®* Cl~ and SO.™ in PM,, increases. The WESP has a high removal efficiency with respect to PM, PM,,; and PM,
and can further reduce the dust concentration. Based on an ultra-dow emission reform the final PM,, emission of this 660 MW unit is
2.04 mgem ™.
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Fig. 1 PM sampling position
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Table 1  Flue gas parameters of fume cleaning devices
/C /% 1% /Pa /°C 1% 1% /Pa
SCR 360 4.9 — -854 305 4.9 — -1432
LLTe 115 5.9 — -2362 90 5.9 7.4 -2810
ESP 90 5.9 7.4 -2810 90 5.9 7.5 -2920*
WFGD 90 5.9 7.5 1637" 49 6.0 12.0 801
WESP 49 6.0 12.0 801 49 6.0 11.9 295
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Fig. 4 Mass-size distribution of PM,;, and PM removal efficiency of the LLTe

1
578 Pa. 85. 4% 0.3 mg*m™’ 2.5
SCR NO, mgem  '* SCR NH,. NO,
3 80% NO, ¥
3 SCR
Table 3 Denitrification efficiency and ammonia escape of SCR
SCR NO, /mgem 3 SCR NO, /mg*m ~* 1% /mgem 3
165 24 85. 4 0.3
SCR 3 . PM,, o SCR SO, NH,
SCR PM,
52.11% PM, (NH,),S0, (NH,) HSO, *
. SCR S0, S0, N
1% ~ 2% ; SCR ( NH,) ,S0,- N SCR
( NH,) HSO, SO, NH, #
(NH,) ,S0, . ( NH,) HSO, * PM, 2 SCR PM; 5+ PMys5 4 12.87%
27.43%. SCR
25
2000 S 000 -
—+— SCR#ED 10 SCR 7=2743%
: - x- SCRH{ M o
600 1 PMBLRRAIOR 7=12.87%
& i
2 1200 b E
T P n=-52.11%
§ 800 ﬁ 100 |
z B
S 400 b 2
0 F
0.01 Oll i 1I0 10 PM; PMi2s PMzs-10
Dy/pum
3 SCR PM,,
Fig. 3 Mass-size distribution of PM,;, and PM removal efficiency of the SCR
2.2 ( LLTe) . S0,
1 LLTe 115°C ESP
90C. ESP 120 ~150C % ESP . LLTe
LLTe ESP 4 . LLTe
SO, 14.46% PM, _, s~ 13.03% PM, s,
2000 1000 [
——LLTe 0 PN 7=13.03%
-x-LLTe N IN\\Fiifa] LLTe
reoor © 7+ PMIBERRAECH n=—14.46%
I‘E g M
21200 + £
T =
5 % 100 ¢
= 800 F ] n=15.08%
: :
£
= 400 | =
oL 10
0.01 PM; PMi2s PMzs-10
Dy/um
4 PM,,



130 40

60 kV 80 kV
PM, ;5
. . ESP
2.3 ( ESP) 5
1 ESP PM,. PM, , .~ PM,;
90°C ESP . ESP 98.12% ~ 98.79% ~ 98.70% .
1600 1000 F “os70% 1'°
_’_EZI;%E iﬁﬁjn ESP 7 =98.70%
- %= T Y H b -
71200 b g Mﬂ%%&ﬁ 7=98.79% 7§ .
T 2 2
—~ 800 - 18 7=98.12% X
§ g 100} 11 &
8 > =
5 400 b = é
R =
0 -
- L - 10 0.1
0.01 0.1 1 10 PM; PMis PM>s 10
Dy/um
5 ESP PM,,
Fig. 5 Mass-size distribution of PM,;, and PM removal efficiency of the ESP
0.1 ~1 pm 7.5% 12. 0%
WFGD ;
7.6 ESP  PM,, 836 Pa
. LLTe 0.1~1 pm WFGD S0,
LLTe N N
B (. ) . 4 DCS
S0, .
100 F N
§ / \ AA\ A/A_A’A—’A\A\A 2
: <
= 95 F
§ / 7 .
N WFGD PM,.
90 1 1 1
0.01 0.1 1 10
Dy/um 30 .
6
Fig. 6 Size-graded PM removal efficiency of the LLT-ESP SOZ CaSO4
2.4 ( WFCD)
1 WFGD 49°C PM, -
4 WFGD
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Fig. 9 Mass-size distribution of PM,;, and PM removal efficiency of WESP
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Fig. 10 Concentrations and removal efficiency of water-soluble ions in PM;, from WESP
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