H 41 5% 12 4 FRKFFIR Vol.41 No.12
2018 4 12 A Journal of Chongqing University Dec.2018

doi:10.11835/].issn.1000-582X.2018.12.007

PRIEHL B PML.s B 520 5 HlE RS Ak WF 50

MER AR F LM BT, P R AAE R AP RE

(NBEXEFR AHERRIEFR, BE 710065;2. B B HAREHAFH R, BL 710061)

W E:RMARKETRPM,  ABEREZATHRBEXPRE ZAREE T WA T B AY
TFRT A FNEHelFRAS A, EREKN 4 ARKEET PM,; . PM,, & Bk b & £ 7%
2K (PM,; B WSEE A 6.92% ~54.34% ,PM,, & WL B A 36.36% ~73.02%) 54 ANBRHE & )~ 33k
JERFRHMA2.0X10"~4.0X10° A/em’) ZFEE K MEY 1 MR FTHRERLT PM,; D12
BBENRERE LK ZEK AL PM, 2R ZE TR FRKR(RADEA>ISY) , KEREHRE
M 0 AR A B PM, /PM, 4k, b WL B 4 35.29% ~51.35% , JE 3R AL R 48 %7 PM, /PM.,; %
A, BB A 16.62% ~21.47%;SOT ARMEE ) PM., PR FFTHE T Ro.&8T SOT &
BB T REWELEH 50.02~65.52%.Na Fo Ca® 12 FH 2 R H 315; 2 MM b T £ 24 H M
TF A Si.Al,Ca,Na.Fe Na %3t L& ; B - PM,,; \PM,, F= B4 4 69 HEZL B 758 B & 50 A
0.001~0.028 kg/t,0.002~0.086 kg/t.0.003~0.236 kg/t; oL ZEMAME bk, Bk BTt

T AR AR N,
KRR ) PM, s B RS R RIERS T LA E;HAEF
hESES X513 XEkFRERG A XEHE.1000-582X(2018)12-055-11

Study on emission characteristics and field measurement of

PM, ;s in coal-fired power plant boilers

YANG Jianjun' , DU Lilao* , MA Qixiang®,LIN Qicai’ . LU Lidong* ,
LIU Zhaomei® . XU Nan* , SHEN Yuanyuan'

(1. School of Biological and Environmental Engineering, Xi’an University of Arts and Science, Xi’an

710065, P.R.China;2. Shaanxi Research Academy of Environmental Science, Xi’an 710061,P.R.China)

Abstract: Field experiments and chemical composition analysis of particle in flue gas from several coal-fired
power plants in Guanzhong area of Shaanxi province was carried out with dilution and collection system of
PM,;; in stationary sources designed by the team. The results show that the proportions of PM,; and PM,,
in the particles of 4 coal-fired power plants are quite different. The proportion of PM,; ranges from 6.92%

to 54.34%, and the proportion of PM,, ranges from 36.36% to 73.02%. Maximum values (2.0 X 10" to

4,0X10°/cm®) of number concentration levels from 4 coal-fired power plants are quite different, and the
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difference is about 1 order of magnitude. The mass concentration proportion of small particles to PM,; from
coal-fired power plants is mostly low, but the small particles’ contribution to PM,; number concentration
is great (minimum value => 95%), and the situation of the large particles is quite the opposite. The PM, /
PM, ; value of the pulverized coal boiler is large, the ratio range is between 35.29% and 51.35%, and the
PM, /PM,; value of the circulating fluidized bed boiler is small, the ratio range is between 16.62% and
21.47%. SO3™ is the most abundant ion component in PM, ; of coal-fired power plants, and the proportion of SO}~
to total ion concentration ranges from 50.02% to 65.52%, Na' and Ca’" ranking second or third. The main
inorganic elements detected in the coal-fired power plants are Si, Al, Ca, Na, Fe, Na and other crustal
elements. The emission factors’ range of PM,;, PM,, and particles in the coal-fired power plants are 0.001 to
0.028 kg/t, 0.002 to 0.086 kg/t and 0.003 to 0.236 kg/t, respectively. The more complex and advanced the
combination of dust removal facilities is, the smaller the emission factor is likely to be.

Keywords: coal-fired power plant; PM,;; particle size distribution; water-soluble ion; inorganic element;

emission factor
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Table 1 Basic situation of tested power plant
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Fig.1 The dilution and collection system of PM, s for coal-fired boiler
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Fig.2 The mass concentration of PM,s, PM,, and particles of the tested power plants
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Fig.3 The size distribution characteristics of PM,; mass concentration in the tested power plants
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Fig.4 The size distribution characteristics of PM,; number concentration in the tested power plants
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Table 3 The mass and number concentration proportion of small and large particle size in PM, s
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Fig.5 The water soluble ions and mass concentration of PM, 5 in dilution flue gas (dilution ratio 6) of the tested power plants
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Fig.6 The inorganic elements and mass concentration of PM, s in dilution flue gas (dilution ratio 6) of the tested plants
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Table 4 Particles emission factors in the coal-fired power plants
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