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Chemical Characteristics in Airborne Particulate Matter (PM,,) During a High
Pollution Spring Dust Storm Episode in Beijing, Tianjin and Zhangjiakou,

China

LIU Qing-yang', LIU Yan-ju'”, ZHAO Qiang* ,ZHANG Ting-ting' , ZHANG Mei-gen’ , WANG Cun-mei’

(1. Beijing Center for Physical and Chemical Analysis, Beijing 100089, China; 2. Beijing Milu Ecological Research Center, Beijing
100076, China; 3. State Key Laboratory of Atmospheric Boundary Layer Physics and Atmospheric Chemistry, Institute of Atmospheric
Physics, Chinese Academy of Sciences, Beijing 100029, China; 4. Zhangjiakou Environmental Protection Bureau, Zhangjiakou
075000, China; 5. Zhangjiakou Environmental Monitor Station, Zhangjiakou 075000, China)

Abstract: Atmospheric particulate matter(PM,,) was collected at sampling locations of Beijing, Tianjin and Zhangjiakou from April 1™
to May 24™ | 2012. The mass concentration of PM,, and concentrations of ions, elemental carbon (EC) and organic carbon (OC) in
PM,, were determined. The results showed that average mass concentration of PM , were 233. 82 pg-m ~* for Beijing,279. 64 pug-m >
for Tianjin and 238. 13 pwg-m ~* for Zhangjiakou, respectively. Backward trajectories results confirmed dust storm events occurred from
27" 10 29" April. The maximum daily mass concentrations of PM,, were 755. 54 pg+m > for Beijing, 831.32 pg+m ~* for Tianjin and
582. 82 pg+m~’ for Zhangjiakou during the dust storm episodes, respectively. Water-soluble ions (Na* ,NH, ,Ca’* ,K* ,F~ Cl",
NO; ,S0;™ ), organic carbon (OC) and elemental carbon (EC) were major aerosol components during the dust storm episodes, and
their concentrations were higher than non-dust storm days. In addition, dust storm caused increases in NO; , SO}~ and enrichment of
secondary organic carbon ( SOC) concentration relative to OC, suggesting that chemical reaction processes involving gas-particle
conversion occurred during the long-distance transport of aerosol particles.

Key words:dust storm; spring, atmospheric particulate PM,, ; pollution characteristics; Beijing-Tianjin-Hebei region
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oC 98.31 £47.02 44.46 £35.99 69.58 £16.10 40.31 £16.30 67.84 £38.53 39.15 £18.95
EC 15.63 +7.39 9.64 £7.14 20.06 £8.74 12.55 +3.97 23.28 +11.58 10.52 +4.51
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