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Morphology and Bioreactivity of PM,, in Air of Zhengzhou
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1. State Key Laboratory of Coal Resources and Safe Mining Department of Resources and Earth Sciences China University of Mining and
Technology Beijing 100083 China 2.Department of Chemistry Zhengzhou Teacher's College Zhengzhou 450044 China
Abstract PM,, was collected at the urban and suburban sites of Zhengzhou city during autumn. High solution field emission scanning electron
microscopy FESEM and image analysis IA were used to analyse the morphology and size distribution of individual particles in PM,, .
Plasmid DNA assay was employed to investigate the bioreactivity of PM,y . The results showed that the coal fly ash particles were dominated in
the PM,, at the urban site while mineral particles were dominated at the suburban site. The number-size distribution showed that the PM,, at the
urban site was mainly concentrated in the range of 0.1 pm to 0.4 pm  but the PMy, at the suburban site was scattered in a relatively wider size
range. The volume-size distribution demonstrated that the PM,, from both urban and suburban sites occurred mainly in the size range > 1 pm.
These facts showed that by number the fine particles were prevailing in the PM,; while by volume mass the coarse particles had a major
contribution to the total PMy, . The results from plasmid assay showed that the bioreactivity of the urban PM,, was obviously higher than that of
the suburban PM,, .
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Table 1~ Parameters of samples of FESEM
Ic 1%
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4 2006-10-11 19 00~ 23 00 <3 14 ~ 21 18 ~ 85
2 1
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Fig.3  Number-size distribution and volume-size distribution of autumn PM;,
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Fig.4  Gel images oxidative damage on supercoiled DNA induced by PM,, samples collected in autumn 2006



2658

29

PM,,
FESEM
PM,,
2006
1 2006 PM,,
4
2 -
0.2~0.3pm 0.3~0.4
- >
3 PM,,

Hsiao WL W MoZY FangM et al. Cytotoxicity of PM, 5 and
PM, 5. 1o ambient air pollutants assessed by the MTT and the comet
assays J . Mutation Research 2000 471 45-55.

Tao F Gonzalez-Flencha B Kobzik L et al. Reactive oxygen
species in pulmonary inflammation by ambient particulates J . Free
Radical Biology & Medicine 2003 35 4 327-340.

HuM HeLY Zhang Y H et al. Seasonal variation of ion species
in fine particles at Qingdao China J . Atmospheric Environment
2002 36 5853-5859.

Shao LY Shi Z B Jones T P et al. Bioreactivity of particulate
matter in Beijing air Results from plasmid DNA assay J . Science
of the Total Environment 2006 367 261-272.

Greenwell L L Moreno T Jones T P et al. Particle-induced
oxidative damage is ameliorated by pulmonary antioxidants J . Free
Radical Biology & Medicine 2002 32 9 898-905.

Gupta A Cheong K W. Physical characterization of particulate
matter and ambient meteorological parameters at different indoor-

outdoor locations in Singapore ] . Building and Environment

10

11

14

15

16

17

18

20

21

22

23

24

25

2007 42 237-245.

2001 1 11-15.

2002 28 113 3-5.

Wilson M R Lightbody] H Donaldson K et al. Interactions
between ultrafine particles and transition metals in vivo and in wvitro
J . Toxicol Appl Pharmacol 2002 184 172-179.

Nemmar A Delaunois A Nemery B. Inflammatory effect of
intratracheal instillation of ultrafine particles in the rabbit role of C-
fiber and mast cells J . Toxicology and Applied Pharmacology
1999 160 250-261.

Quackenboss J J Lebowitz M D Hayes C. Epidemiological study of
respiratory responses to indoor/outdoor air quality J . Environment
International 1989 15 493-502.

Morenoa T Merollab L. Gibbons W et al . Variations in the source
metal content and bioreactivity of technogenic aerosols a case study
from Port Talbot Wales UK J
Environment 2004 333 59-73.

Science of the Total

Jones T P
DNA J. 2004 49 7 673-678.
TSP
J. 2001 14 1 16-18.
TSP PMy
J. 2004 22 5 714-717.
J. 2004 13 2 171-

174.

Donaldson K Beswick P H  Gilmour P S. Free radical activity
associated with the surface of the particles a unifying factor in
determining biological activity J . Toxicology Letter 1996 88 293-
298.

Shi Z B Shao L'Y Jones T P et al. Characterization of airborne
individual particles collected in an urban area a satellite city and a
Atmospheric  Environment

clean air area in Beijing 2001 J .

2003 37 4097-4108.

Jones T . PM,,
J. 2005 25 7 863-869.
J. 2000 51 85-89.

Pitz M Kreyling W G Holscher B et al. Change of the ambient
particle size distribution in East Germany between 1993 and 1999
J . Atmospheric Environment 2001 35 4357-4366.

Ning D T Zhong L. X Chung Y S. Aerosol size distribution and
elemental composition in urban areas of Northern China ]

Atmospheric Environment 1996 30 2355-2362.

1998 34 3 360-364.
Oberdorster G. Pulmonary effects of inhaled ultrafine particles J .
Int Arch Occup Environ Health 2001 74 1-8.
Stone V. Shaw J] Brown D M et al. The role of oxidative stress in
the prolonged inhibitory effect of ultrafine carbon blackon epithelial
cellfunction J . Toxicity in Vitro 1998 12 649-659.





