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Application of a Resuspension Test Chamber in PM, ; Source Profile Analysis
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Abstract: A resuspension chamber was developed and optimized to obtain PM, ; fraction from fugitive sources. In accordance a basic
protocol of sampling and analysis was concluded. Replicate tests showed that mass deviation of PM, 5 between two sampling cascade
impactors was less than 8% and size distribution ratios varied by no more than 5% indicating good sampling parallelism and stability.
Chemical profiles and size distribution of three kinds of fugitive dusts ( paved road dust secondary dust and ceramic industrial dust) as
well as biomass burning emission had been measured based on the above chamber. The relative standard deviations ( RSD%) of

inorganic elements in duplicate PM, 5 samples were less than 15% . Comparing with other devices the resuspension chamber described

in this study features convenience and efficiency and has a high practical value in the source sampling of fugitive dust.
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Fig. 1 Schematic of the dust resuspension chamber
1 (n=5)
Table 1  Size distributions under different inlet mass and sampling time (n =5)
l)NIIU ~ 100 l)MZ. 5~10 l)MZ. 5 PM]O ~100 PMZ. 5~10 PMZ. 5
/% 9.78 44.42 45.8 13.03 43.8 43.17
SD 1.02 1.99 1.87 1.75 1. 66 0.48
CV/% 10. 4 4.48 4.09 13.42 3.79 1. 11
1- 2- 3 2 PM2.5 PMIO
Table 2 Influence of cleanup on the PM, 5 and PM,,
background in the resuspension chamber
. /mg /mg 1%
10 min ( 100 /g PM2.5~]0 PMZ,S PM2.5~|0 PMZ.S PM2,5~10 PMZ.S
L'min_l) PM, , PM,, 1.0 6.26 5.79 0.29 0.23 95.4  96.0
0.5 mg >95%( 2) 2.0 10. 70 12.07 0. 00 0.44 100.0  96.4
3.0 15.23 16.76 0.00 0. 45 100.0  97.3
5.0 20.26  21.09 0.33 0.23 98.4  98.9
1.3 8.0 27.41 26.77 0.09 0.34 99.7  98.7
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Table 3 Descriptions of dust sampling sites
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Table 4  Chemical profile of PM, 5 from different sources
1% Si/Al Si/Mg K/K* D o
28.7 Si.Al.Fe 2.1 78.6 31.6 77.6
3.8 K.Cl — — 2.8 1.7
25.1 Si.S02 - 2.5 23.7 5.3 50. 1
( ) 29.2 Si.Al.Cl 2.0 34.5 3.1 60. 4
() 33.9 Si.Al.Ca 2.3 27.5 7.4 54.1
() 22.0 S0?" .\NH; 2.7 24.6 1.1 16. 4
1) Si.Al.Mg  Fe
PM, . SivAl.Fe.K PM,, PM,;_, <0.0005
g 35
15%. P
; NO;  SO;~ =0.01 (R*>0.94)
11.6% ( ) . 9.8%( )
5.6% ( ) . 6.1%( ) 5
Table 5  Parallel misalignment of road dust resuspension test
./Zn
21 /g PM, s
PMy 5 19 PMys /% R?
7n 0.000 45 0.000 34 4.1 0.978 2
In 2 02% 0.00009 0.00025  14.1 0.989 9
F1 0.00019 0.00037  10.6 0.993 8
( <0.11%) Zn . Pb Fs 0.00024 0.00017 0.7 0.9410
n 2001 F10 0.00008 0.00005  10.1 0.990 2
Ph F11 0.00052 0.00040 6.6 0.9921
y FI3 0.000 13 0. 000 24 6.2 0.9717
Pb 0.41 mgeg Fl4 0.00004 0.00052 9.1 0.9903
0.97 mg'gf1 3
3
: 50‘2‘7 ( 1) PMz‘s
14.4% SO, /NO; 1.6 ~2.3
NOX Y )
SO:™ /NO; 1.
K.Cl N N
74.2% . 4 PM, ;
PM,, NH/
17.5%. PM,, , PM,, TSP
2.3 5% PM, ; <8% PM,
<0.0005 g
5 <15%
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