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15 m. EFFER R HAYER AR T Ligh
FEX, BELTKO TG RIE. RSN
Minipore i 90 mm K RBKEBHEHE, fLEN
0.2 um. RFERTIE: 2011 £ 4 A3 5 A LWL R

M), RET 2011 £ 4 B 27 HEI 5 A 9 B PMys
FEROLER 1), REREN 24 ho KEERTE BEEE
BEAER(25°C, 40%) T4 24 h, 1§ F Mettler Toledo &
SRR EE LR 2 0.01 pg).

F*1 2011%F 4582708589 HWHRER
Table1 Meteorological condition during sampling periods from April 27 to May 9, 2011.

FFERT 8] FHAR /m® PMys/pgm™ A WLE /m RA WAERA
Sampling date  Sampling volume Visibility Wind direction Dust storm
2011-4-27 45.941 51.93 11 568.9 NNE ¥ SE  NNE to SE —
2011-4-29 43,575 43.71 15 946.05 S —
2011-4-30 43.571 45.26 16 207.9 S # NE StoNE —
2011-5-1 55.607 95.99 9970.81 NE# ESE  NEto ESE b2 Dust
2011-5-2 58.747 141.58 8 142.805 E % NNE E to NNE b4 Dust
2011-5-3 44 407 143.79 9384.38 NNE # SSW NNE to SSW ¥4 Dust
2011-5-4 40.431 12233 11 980.16 SE b4 Dust
2011-5-5 56.202 94.62 15 959.94 S¥ SE StoSE —
2011-5-6 55.174 121.82 13 955.35 S —
2011-5-7 41.03 107.58 13 920.85 SE —
2011-5-8 40.658 81.77 16 825.04 SE#S SEto S —
2011-5-9 42.651 78.19 20 000 S —

1.2 H@ma

1.2.1 TRRE ST

BRI 0 R IR AE F P AR A X5k
BT (XRF) FVES T AR LR FB 4R ST 4B7A FhE
uhi b, FAFZES X S48 2011 £ 4 A 27 B3
5 A 9 B PM, s ¥ S BBEHEAT XRF 2047, 83 Mg.
Al Si. K. Ca. Ti EFRYHRIKE. EFHH
THEEN2.5GeV, fi58A 300100 mA, @it Si(111)
W ERFIERCTFREE, BEEEI 54keV, M
259 Si(Li)ik X . ZEILRFIPEST 4W1B K Heuh L,
FFBES X 525t 2011 4 527 BESs A9 H
) PM, s B ST T XRF 4347, 88 Sc. V. Cr.
Mn. Fe. Ni. Cu. Zn. As. Sb. Pb ZEEURI#) )
WE. EAXBETREREN 2.5 GeV, RN
300-100 mA, REEIEEL 15 keV, HMEA Si(Li)
A, FH srm2783 fE MR ATIRE, ot
HAER PYmea.
1.2.2 S. Cl 1 Ca ] K i1 XANES
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BT AR5 4R 5 X R R ET AT SR 0 AL E M
BH—FEE HWFR. LR FEPES 4B7A F
fedb B, EESEMGT, ARSES X SRRk
FHiExt 2011 %4 H 27 HEI 5 B 9 HE PMys FE b
FEBEAT /04, 1831 7 RS REY S Cl. Ca ] K-XANES

B IR T RER N 2.5 GeV, L34 300-100 mA,
Wi Si(111) NBRAER[EFLTRE, HTEE
'S, Cl. CaifiZtEl 50 eV FiHJE 200 eV, RHH
KBRS T, BTRIEEA Si(Li)E{L.
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Impact of dust storm on chemical species of S, Cl and Ca in Shanghai atmosphere particles

LONG Shilei'** LIUKe'** ZENG Jianrong' CAO Lingling'**
BAO Liangman'* LINJun' LIYan"* MA Chenyan’
1(Shanghai Institute of Applied Physics, Chinese Academy of Sciences, Jiading Campus, Shanghai 201800, China)
2(University of Chinese Academy of Sciences, Beijing 100049, China)
3(Institute of High Energy Physics, Chinese Academy of Sciences, Beijing 100049, China)

A(Key Laboratory of Nuclear Radiation and Nuclear Energy Technology, Chinese Academy of Science, Shanghai 201800, China)

Abstract Background: Dust storm originated from the northwest region of China brought dust particles for
Shanghai every spring, which resulted in serious particulate pollution. However, the studies of the impact of dust
storm on the Shanghai atmospheric aerosols were limited to the concentrations of ions and elements. It is considered
that the chemical species of atmospheric aerosols were much more necessary for the evaluation of the impact of dust
storm on the particulate pollution in Shanghai. Purpose: Based on the elements concentration variations, backward
trajectories of air masses and chlorine, calcium, sulfur species in aerosols during the dust event, the impact of dust
storm on the chemical species of aerosols in Shanghai was studied. Methods: Elements concentrations of the samples
were analyzed by X-ray fluorescence (XRF) based on synchrotron radiation. To identify the potential importance of
different source regions on aerosol composition during dust events, the air mass trajectories were calculated by using
the model HYSPLIT version 4 developed by NOAA/ARL. Chemical species of S, Cl, Ca were analyzed by
synchrotron radiation X-ray absorption near edge structure (XANES). Sulfur K-edge XANES is capable of
distinguishing various sulfate species in a non-destructive way and we used linear combination fitting procedure to

quantify the concentrations of sulfate species in PM. Results: Elements concentration variations during the dust storm
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period showed that crust elements (Si, Al, Ca, K, Mg, Fe, Ti) in particles increased substantially during dust storm,
However, pollution elements (S, Zn, Pb, Cu, V, Cr, As) from local region decreased by the clean effect of dust storm.
Combined XANES of S, Cl, Ca in particulate samples with backward trajectories, the possible sources and reasons of
their chemical species were studied. During dust storm, sulfur mainly existed as CaSO,4-2H,0, Cl existed as organic
chloride and CI', Ca existed as CaCO;. In the samples of other days, sulfur was mainly existed as (NH,),SO,, Cl
existed as organic chloride and Ca existed as Gypsum. The source of Cl” was sea salts which brought by dust storm
along the way. Gypsum (CaSO,-2H,0) was formed in the reactions of CaCO; and SO,”” during the transportation.
Conclusion: It is shown that synchrotron radiation XANES is a powerful tool to identify chlorine, calcium and
especially sulfur species in aerosol samples. Dust storm not only transported amount of crust particles but also
brought particles along the way to atmosphere environment in Shanghai. During the transportation, dust particles
could chemically react with the pollution particles of the local region.

Key words Dust storm, Backward trajectories, X-ray absorption near edge structure (XANES), Particulate matter
CLC TL99
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