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Experimental Study on Emission Characteristics of PM,, in Coal-Fired Boilers

GUO Xin, CHEN Dan, ZHENG Chu-guang, SUI Jian-cai, XU Ming-hou
(State Key Laboratory of Coal Combustion, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: Fly ash was sampled at the inlet and outlet of ash collectors in four different coal-fired utility boilers using 13-stage low pressure
impactor (LPD) . The mass distribution, emission characteristics and the composition at different size particle of PM,, were studied. The results
show that PM,, of the four boilers have a similar bimodal distribution, with two peaks formed around 0.1 pm and 2.36 ~ 3.95 pms
respectively. The lowest efficiency of ash collectors was between 50% ~ 65% when the particle sizes were around 0.1 ~ 1 pm, no matter
Venturi water membrane dust collector or ESP was used. Ash collectors show different removal efficiencies to various particle sizes PM. The
removal efficiency of ash collectors was about 96% around 10 pm, while under 1 pm it was between 62% ~ 83% . The chemical composition
of the size-segregated ash showed that the element S and Na were obvious enrichment in finer ash, which is possibly formed via vaporization and
subsequent condensation of inorganic matter. While the refractory oxides were the major composition in bigger size ash, which may be formed
via char fragmentation, excluded mineral fragmentation and included mineral coalescence.
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Table 1 ~ Experiments boiler condition

BEVE S A /MW IEAT S far /MW kR /teh ! HELH I/ °C SN 4/ % H R H AR %
300 250 124 150 Rip =12.78 Ry =3.07 1 400 5.4
100 90 65 180 Rio=11.18 Ry =1.30 1100 4.4
50C 1) 40 28 158 Rio=8.12  Ryy=1.28 1095 5.5
50C[1) 45 32 178 Ry = 14.34 Ry =3.07 1090 3.5
F2 BT SHFMTES

Table 2 Proximate analysis and ultimate analysis of coal

FER Tk B OS2 80/ %

B TE BT O 80/ %

e K W RN R C H N 5
300 MW 1.096 50.99 11.03 37.98 40.12 2.15 0.71 2.12
100 MW 0.70 51.56 12.48 35.97 36.21 2.54 0.96 1.69

50 MWC [ ) 1.12 38.16 19.50 42.34 40.87 2.34 0.74 2.49

50 MWC D 1.43 35.51 21.19 43.30 43.56 2.34 0.73 2.49

F3 BEREEERS TS EO/%
Table 3 Ash composition/ %

GZval Si0, AL O; Fe, 05 Ca0 MgO Na, O K, 0
300 MW 60.33 30.41 3.57 1.15 1.14 1.57 1.73
100 MW 57.68 27.14 2.37 3.96 2.25 1.21 2.54

50 MWC [ ) 56.06 32.89 2.22 2.05 1.25 1.15 2.06

50 MWC T ) 56.68 33.82 3.90 3.91 0.54 1.11 0.99
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Fig.1 Schematic diagram of sampling system
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Fig.2 Mass size distributions of PMj in dust cleaning equipments inlet
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Fig.3 Mass size distributions of PMjy in dust cleaning equipments outlet
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Fig.4  Collection efficiency of PMjq after dust cleaning equipments
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