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Determination and Emission of Condensable Particulate Matter from Coal-fired

Power Plants

PEI Bing'*”

(1. Shanghai Environmental Monitoring Center, Shanghai 200235, China; 2. School of Environmental Science and Engineering,
Shanghai Jiao Tong University, Shanghai 200030, China; 3. State Environmental Protection Key Laboratory of Sources and Control of
Air Pollution Complex, Beijing 100084, China)

Abstract: The sampling-analysis method for CPM of stationary source was established and the sampling device was developed. The
determination method was compared with EPA method 202 and applied in real-world test in coal-fired power plants. The result showed
the average CPM emission concentration in the coal-fired power plant was (21.2 £3.5) mg-m ™ while the FPM was (20.6 +10.0)
mg-m ~ during the same sampling period according to the method in the national standard. The high-efficiency dust removal device
could efficiently reduce FPM emission but showed insignificant effect on CPM. The mass contribution of CPM to TPM would rise after
high-efficiency dust removal rebuilding project, to which more attention should be paid. The condensate contributed 68% to CPM mass
while the filter contributed 32% , and the organic component contributed little to CPM, accounting for only 1% .

Key words : coal-fired power plants; stationary source; condensable particulate matter; emission; test
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Fig. 1 Composition of Total Particulate Matter
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Fig. 2 Determination of CPM using the dry impinger method
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Table 1  Determination methods system of stationary source particulate matter in U. S. A and China
MK 4% Triks R
Method 5 Determination Of Particulate Matter Emissions From Stationary Sources
Method S5A Determination Of Particulate Matter Emissions From The Asphalt Processing And Asphalt Roofing Industry
Method 5B Determination Of Nonsulfuric Acid Particulate Matter Emissions From Stationary Sources
Method 5D Determination Of Particulate Matter Emissions From Positive Pressure Fabric Filters
Method SE Determination Of Particulate Matter Emissions From The Wool Fiberglass Insulation Manufacturing Industry
Method 5F Determination Of Nonsulfate Particulate Matter Emissions From Stationary Sources
£ Method 5G Determination Of Particulate Matter Emissions From Wood Heaters ( Dilution Tunnel Sampling Location)
Method 5SH Determination Of Particulate Matter Emissions From Wood Heaters From A Stack Location
Method 51 Determination Of Low Level Particulate Matter Emissions From Stationary Sources
Method 17 Determination Of Particulate Matter Emissions From Stationary Sources
Method 201 Determination Of PM, Emissions ( Exhaust Gas Recycle Procedure )
Method 201 A Determination Of PM;, And PM, 5 Emissions From Stationary Sources ( Constant Sampling Rate Procedure )
Method 202 Dry Impinger Method For Determining Condensable Particulate Emissions From Stationary Sources
CTM 039 Measurement of PM, 5 and PM,; Emission by Dilution Sampling ( Constant Sampling Rate Procedures)
p OB 5468-91 R AT

GB/T 16157-1996
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Fig. 3 Sampling device for CPM
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Fig. 4 Effect of residence time on the CPM mass concentration
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(4) J7 G 25 K BR

5T HI 168-2010 ( PREE WM 4341 J7 b v
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(5)ZI7 5 EPA202 J5 B0 Xt

i FH b SR AR 85 5 SRS BT 7 TE HE R
SHEE T e fi FH T 5 OB R BE R (APEX) K
EPA Method 202 J7 3647 [ 203, 45 R a0k 2 Jr

£2 AWRERT XS Method 202 LE3t/mg-m 3
Table 2 Comparison of this study with Method 202/mg-m ~3

' AWFFEBEAG + 7 APEX + EPA M202
1 18.2 16.3
2 15.5 14.6
3 17.4 15.8
4 18.4 19.4
5 14.7 14.3
6 18.9 17.3

3 17.2 16.3

AHXS AR IR 22/ % 10 12

R, P R He gt SR A R 20T
1.3 TR AR it

VEPE 3 A HLAIRARE L ) iR AT B
B RAER WL 3.3 Ay A KA -4 B
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W B A = HL YT C O IUHL. BEAN BT C iR
T SCR FEATH A

TS 10 i o 3R P IR L R | T (R e
15 Y W 1 Rt OE H IS AT, SRR AL, SRART
BhiE] . BECRAIAFISFENE GB 16157 FHICEK.
BRI R AE 6 LURES,  UTRAESS RS 15 B IR
VR UETR S 8 . B T TRDSE 5 = S UE A R GB
16157 ZLRMETJ5 FR 3G 5 R LUR AR SR B
) FPM i ik ¥ RV B R B b SO A O i
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Table 3  Information of coal-fired boilers

M5 PlLAS R/ MW 5 YW it Hti/ %
By A 300 FF + WFGD 100
Wy B 325 ESP + WFGD 95.5
Ry C 1000 SCR + ESP + WFGD 96.3

1) FF ( Fiber Filter ), fi 4% & 2° #%; WFGD ( wet flue gas
desulphurization ) gy L] %Hﬂ.ﬁﬁ, ESP ( electrostatic precipitator ) , H,
B2 4% ; SCR (selective catalytic reduction) ,ﬁ*éﬁﬁi’ftﬁﬁ

FRERT . ST RGN, RIE R B, gy
ASIRBRAS UM . R A T W R G U L
77 11 AT RE 7= A A i e L 2E . 43 2H SRR B ad FE 14
HEAT2s I, 45 S 28 A
2 #ER5i1e
2.1 JRIGEE T UL HE IR I

XPI 25 SR AT Ge T, B0k HE ik o o e 3 DL
#4,CPM K FPM 7£ TPM F1RY4-FHR ILEE 5. A
AT BRIGER ) CPM HERUR IR Y E M (21,2 +
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3.5)mgem *, [A) 3 3k F [ K AR M A5 1% FPM
H(20.6 £10.0) mg-m . 7E S FRIY) TPM 1, CPM
450.7% , FPM M 49. 3% %4555 k[ 17 1 Hil
AR, XA XT3 ER ), CPM HEAS
HZAM, 5 FPM HERT v B AL F A — K, BT
FE R AR UETT % GB 16157 JUARAY FPM R REH LR
(RS NIPO S ik L7/ LU= R iy 8
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Table 4  Particulate matter emission concentration

of coal-fired power plants/mg-m =3

g CPM FPM TPM
A 17.2+1.7 12.1+3.6 29.3 £4.3
B 23.6+2.0 33.4£3.7 57.9 4.0
C 22.822.3 16.2+2.6 39.0£1.7
FHE 21.2£3.5  20.6+10.0 41.8 £12.3

£S5 AER]T CPM, FPM 7 TPM 5%/ %
Table 5 Contribution of CPM and FPM to TPM

in coal-fired power plants/%

g CPM FPM TPM
A 58.7 41.3 100

B 41.4 58.6 100

C 58.5 41.5 100
A 50.7 49.3 100
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Fig. 5 TPM emission status from different boilers
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Fig. 6  Constitution of CPM mass concentration
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