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Atmospheric Dry Deposition Fluxes and Seasonal Variations of Particulate

Matter and Lead in Urban Beijing

YAO Li',LIU Jin'?, PAN Yue-peng' ", TIAN Shi-li', WANG Zhen-bo’, WEI Xia*,ZHANG Guo-zhong' , ZHOU
Bao-hua’ , WANG Yue-si'

(1. State Key Laboratory of Atmospheric Boundary Layer Physics and Atmospheric Chemistry, Institute of Atmospheric Physics,
Chinese Academy of Sciences, Beijing 100029, China; 2. School of Resources and Environment, University of Ji'nan, Ji'nan 250022,
China; 3. Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China;
4. Yunnan Meteorological Bureau , Kunming 650000, China)

Abstract: To investigate the dry deposition pattern of particulate matter and lead in urban Beijing, dry deposited particles were
collected based on a surrogate surface between December 2013 and November 2014 and subjected to elemental analysis by using
microwave digestion and inductively coupled plasma mass spectrometry. The results showed that dry deposition fluxes of particle mass
and total lead were 0. 84 t-(hm”-a) ™' and 7.56 mg-(m’-a) ~', respectively, with a seasonal trend of spring > winter > autumn ~
summer, exhibiting a similar temporal pattern to that of coarse particles. In addition, dry deposition flux of water-soluble lead was 3. 14
mg-(m’-a) ~'. It was found that the ratio of soluble fraction to total lead in dry deposited particles reached up to 43% , coinciding
with a seasonal variation of ambient sulfur dioxide. The findings highlighted the anthropogenic imprints on the dry deposition flux of
particles and heavy metals as well as the solubility of lead. This study also provides a first-hand dataset that can be used to assess
ecological and environmental impacts of dry deposited lead, and an up-to-date scientific basis for the crafting abatement strategies to
further reduce emission of heavy metals in China.

Key words : air pollution; particulate matter; dry deposition; lead; solubility
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Fig. 1 Monthly variations of atmospheric particulates, dry deposition fluxes of heavy metal lead,

and the concentration of atmospheric pollutants measured in urban Beijing
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Fig. 3 Atmospheric dry depositions fluxes of lead within and outside China
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