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Individual Particde Morphology and Bioreactivity of PM,, in Beijing During the 2008

Olympic Games
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(State Key Laboratory of Coal Resources and Safe Mining, Department of Resources and Earth Sciences, China Universiy of Mining and
Technology, Beijing 100083, China)

Abstract: Inhalable paiticulates, incduding PM,jand PM, 5, were collected on the campus of China University of Mining and Technology during
the Summer Olympic Games of Beijing in 2008. The mass concentrations of PM;; and PM, ;were monitored. The morphology and size
distribution of individual particles in PM y and PM, s were mvestigated by a high resolution Field Emisson Scanning Electron Micoscopy
( FESEM) and mage analysis ( IA). The toxicity reflected by bioreactivity of PM ;o during the Olympic Games was also studied by Plasmid DNA
assay. The results showed that the mass levels of PM,,and PM, 5 were well below 81. 6 Bg* m™® and 54 6 Hg* m™*, meeting the second
ambient air quality standard of China. The ratio of PM, 5 and PM |, was averaged 0. 63, indicating that the PM,, is dominated by fine partticles.
In tems of microscopic morphology, four types of patticles were identified, including spherical particles, soot aggregates, minerals and
untesolved fine particles, with the spherical paiticles and unresolved particles being the predominant components. Most PM g and PM, s
particles were in the size range of 0. F-0. 4 Bm, displaying a unimodal pattern. Volume-size disiribution of PM,, exhibited a bimodal paitern
wih the peaks in 0. 4 0. 5Hm and F2. 5Hm, and PM, 5 particles were mainly concentrated in the range of +2. 5Hm. The resuls from plasmid
assay showed that the bioreactiviy of PMjy during the Olympic games was obviously lower than those of past summers, with the TD20 ( toxic
dosage of PM,causing 20% plasmid DNA damage) being higher than those of the past sunmers.
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Table 2 Information of PM 19 and PM>, 5 samples collected during 2008 Olympic Games used for the FESEM analysis

/h /Hg*m~ 3

1 PM o 2008-08- 15( D) 8 26.94 5 <3

2 Py, 200808 16( D) 6 15.77

3 Py 2008-08- 18( D) 6 42.05 ) <3

4 P, 2008-08- 19( D) 6 41.96 , <3

5 PM o 200808 15(N) 8 29.71 N

6 PM o 2008-08- 16(N) 6 25.10 N

7 Py, 200808 17(N) 6 20.43 \ <3

8 P, 2008-08 19(N) 6 46.56

9 PM, 2008-08- 16( D) 6 12.62
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Fig. 1 FESEM images of the PMyy colleded during the 2008 Beijing Olympics
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Fig. 2 Number size distribution of the PM;g collected during the 2008 Beijing Olympics
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Table 3 Parameters of samples for toxicological assessment of PM

/h /Mge 3 TD20?/UgemL~ !
200881 2008-08-08~ 2008-08-09 %A 4.6 180( W)/ > 1000(S)
2008811 2008-08-20~ 2008-08-21 2.5 4.7 > 1000(W)/> 1200(S)
200271Y 2002 07-30 6.9 < 37 5(W)/430(S)
200472V 2004-07-04~ 2004-07-06 109.0 63(W)/65(S)
1) [ 18] ;)W ,S

| 1 000 800 600 400 200 1 000 800 600 400 200 H,0
(g 8 8 ,(by 8 20 ;s W ;S
4 2008 PM,, DNA

Fig.4  Gel images showing oxidative damages on supercoiled DNA induced by PM,, samples collected during the 2008 Beijing Olympics
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