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EMISSION CHARACTERISTICS OF PARTICULATE MATTER FROM COAL-FIRED
BOILERS IN XI’ AN CITY

ZHANG Peng' > TAN Hou—hang' > CAO Ruigie' WANG Yi-bin' RUAN Ren-hui' HAN Rui-wu'
(1. Key Laboratory of Thermo—¥luid Science and Engineering  MOE School of Energy and Power Engineering Xi’ an Jiaotong
University Xi’an 710049 China; 2. Research Institute of Xi’ an Jiaotong University Hangzhou 311215 China)

Abstract: For the spate of haze in Xi’ an by the condensation method condensed fluid was collected from wet flue gas
emitted by 5 boilers during the central heating period. And emission characteristics of particulate matter were analysed.
Results demonstrated that the concentration of soluble salt and insoluble particulate matter in the flue gas were in the range of
0.92 ~10.59 mg/m® and 0. 46 ~6.31 mg/m’ respectively whose concentration levels were higher in heating coal boiler than
in power plant boiler. Components of soluble salt mainly involved SO;~ NH, Cl~ and Ca**. SO} was the most abundant
component among soluble salt with the mass fraction of 55. 69% ~ 66. 84% . According to field measurement results and coal
consumptions of coal-fired boilers in Xi” an City it was estimated that in calm wind weather soluble salt from coal-fired
boilers contributed 6. 6 wg/m’ and 4.0 wg/m’ to the concentrations of particulate matter in the atmosphere respectively based
on spatial height of 300 m and 500 m within 48 hours.

Keywords: Xian City; coal-fired boilers; particulate matter; emission characteristics; contribution
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Fig.1 The percentages of boilers with different furnace profiles
SNCR.SCR. . £ pereens P
and smoke purification ways
1% ;
16% 44 % 20 ~1 905 t/h
° - 71% ; o
24% ; o +
5 +
l 2 o - N
1
Table 1 General information of the tested boilers
/(t*h~Y) 1%
1 20 90 SNCR
2 40 100 SCR + SNCR +
3 CFB 220 70 SCR + SNCR +
4 100 80 SCR + SNCR +
5 1 905 100 SCR +
2
Table 2 Proximate analysis of coal % :
1 2 3 4 5
6.5 8.9 6.3 11.4 15
27.3 27.2 26.2 32.6 36.5
44.9 35.9 55.1 45.1 40
21.3 28.0 12. 4 10. 8.5
i 40 ~ 60 C
0.59 0.28 0.44 0.37 0.45
1.2
EPA
Method 202 .
2 o R
AY Y A A 1' 3

120 C
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Fig.2  Flow chart of the sampling system
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Fig.3 Particle concentration measured in the gas flue
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Table 3 Emission factors of particulates kg/t
1 2 3 4 5
0.088  0.031 0.047  0.026 0.0076
0.042 0.053 0.024 0.029 0. 0039
2.2.2
3
(3) 4,
48 731 t/d
1 2: 3: 4; 5. 818 705 kg/do
4 Q =M-EF (3)
Fig.4 Emission concentration of each ion in soluble salts : Q
kg/d; M
t/d; EF
kg/to
4
Table 4 Daily coal consumption and particulates
emission of boilers with different desulfurization ways
-1 ! / /
W) ey )
16 511 572 580
32 220 246 124
48 731 818 705
2.2.3
1—Na*; 2—Ca’*; 3—K*; 4—Mg*;
5—NH;; 6—Cl~; 7—NO; ; 8—S03" . ;
5 o
Fig.5 Mass fraction of each ion in soluble salts
2.2
2.2.1 N
(2) 5 \
3. 300 ~ 500 m
V. C,
EFl — i i % 10—6 (2) 300 m 500 m
M, .
. EF, l 123 d:
. 3
kg/t; V, i m/ (4) 5.
h; C; i
’ i Q ° t 9
a = x 10 4
S ° h ( )

mg/m’; M, i t/h,
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fa we/ 3.42 pg/m’,
m; Q kg/d; ¢ o
d; S m’ 2) N
8.26 x10°m’; h mo S0,
5 o
Table 5 Contributions of particulate matter concentration 3) SOi “VNH, . Cl”
from coal-fired boilers to tl;e atmosphere2 in Xi’ an Cit3y Cal* SOif 55.69% ~
fm 300 500 300 500 300 500 66.84% NH, SNCR  SCR
3.3 1.98 6.6 3.96 9.9 59 R
/(ngrm™) 4)
2.8 1.71 5.7 3.42 855 5.13
/(pgom”?)
5 : 48 h
300 500 m ’
5.7 3.42 pg/m’ !
6.6 3.96
3
pg/m 1 PM,
° J. 2012 31(8): 1179-188.
3 2
J. ( ) 2006 46(12):
19911994.
3
’ T 2007 16(4):
11931198.
4
PM,, PM, I 2017 39
. . (2): 207211.
5 .
’ ’ 29 J. 2016 32(5): 3539.
6 . SCR
660 MW D . : 2015.
PM, ;. PM,, 7 D .
5% ~10% Hg As 2012.
4.18 2.82 8 -
S0,  H,S0, 5 ] 2017 50(2): 12836.
9 .
J . 2016 37
o (12): 27102714,
4
1) 48 h 300 500 m (1989 -)
. 1164716878@ qq. com
6.6 (1965 -)

3.96 pug/m’ 5.7



