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WE . EET G/ INMREESR L, S EHER AT PM, s PHERC R | B RRAE RN R A B X R [RDRE AR B Y PM, 5 . OC,
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0C, EC W& IR ERK, £t =40y OC 1 EC HAEHIRT 1. FERTIRAR BTSN, PM, o B9 57 e ¥4 B2 5 o 04 s L0
S, WE(E A ERAE 0.07 ~0. 12 pum AbAT 1T pum DL b (XUEERT ) 5 OC KL AR 43 A1 St I B, = g (R ARRAIE , M 0 0 3+ B 7
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Chemical Composition Characteristics of PM, ; Emitted by Medium and Small

Capacity Coal-fired Boilers in the ~Yangtze River Delta’ Reglon /
XU Jian', HUANG Cheng™’", LI Li**, 'CHEN Yong-hang' LOU Sheng rong’” QIAOH _-I.n‘i‘.—pingz’i‘,
WANG Hong-yu' - i ¢
(1. Coﬂege of Env1r0nmental Science and Englneerlng,,Donghua University, Shanghal 20162'0 Chma 2. Shanghal Acaaemy of
Envitonmental S(‘lenceﬂ Shanghal 200233, Chlnaﬁ %,fStaIe‘ Environment Protection Key Laboratoﬂy of Formation and Pnevennon of the r
Urban| Air Complex Pol]'utlon Shanghai 200235 Chlna) - - i

Abstract. Seven %ma]l and medium coal- flred bmlers were selected to analyze tﬁ:‘ emission factors and chemlcal Composmon
chardcterlstl(s of PM,, s and the efficiency of’ ﬂle dust collection unit|in removing PMs s, OC, and EC of different particle sizes. At the
outlei"of the dust collection unit, PM, 5 mass emission factor Wd’S around 0. 047-0.283 g-kg~ " with an-average of (0. 146 =0.081)
g-kg ' SO2 was the most abundant ionic component, folfbwed,—by NH," and Ca’*. S was the most abundant among all the elements,
foHowed by Al Ca,.and Fe. The contents of OC and ECTluctuated greatly, and the ratio of OC and EC produced by each boiler was
greater tbfin one. In the range of the measured particle sizes, the mass concentration of PM, ; showed a singlet or bimodal distribution,
and the peak value appeared at 0. 07-0. 12 m and greater than 1 wm in bimodal distribution. The mass concentration of OC showed a
bimodal or trimodal distribution, and the peak value appeared at 0.04 pm, 0.20-0.31 pm, and greater than 1 pm in trimodal
distribution. The efficiencies of the dust collection unit in removing PM, 5, OC, and EC were 66% , 53% , and 23% , respectively.
Key words: coal-fired boilers; PM, 5 ; emission factor; chemical composition; removal efficiency
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Table 1 ~ Parameters of the tested boilers
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Table 2 Industrial and elemental analysis of coal for the tested boilers/%
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Ko R I#5] 7 Bk KAy A7 K /M kg ™! i 3 C H N
By 1 25.80 21.48 34.30 18.42 15.29 0.78 55.99 3.46 0.82
B2 21. 00 24.91 44. 41 9.68 20.73 0. 44 70. 12 4.11 0.91
B3 23.30 24. 88 42.56 9.26 19. 63 0.92 69. 57 4.13 0.98
w4 17.70 26.78 40. 03 15.49 19. 80 1.09 64. 06 4.05 0.91
Bl s 20. 70 25.27 43.09 10. 94 20.32 0.41 67.75 4.12 0.90
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Fig. 1 Sampling system of the boiler
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Table 3 Geometric mean diameter of particles captured by ELPI drip catcher at various stages
I3 1 2 3 4 5 6 7 8 9 10
Y EIRAEVE ]/ wm 0.028 0. 054 0.092 0. 154 0. 260 0. 380 0. 609 0.943 1.590 2.380
JURPE HAR/ m 0.021  0.039 0.070  0.119  0.200  0.314  0.481  0.758 1.224 1.945
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Table 4 PM, 5 emission factors of the tested boilers
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Table 5 Chemical compositions of particles at the dust removal outlet of the tested boilers/%
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Table 6 Comparisons of PM, 5 chemical compositions measured in this study and other studies/%
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Fig. 3 Mass size distribution of PM, 5, OC, and EC at the boilers outlet of dust removal devices
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