25 12 Vol 25Na 12

2005 12 ACTA ECOLOGICA SN ICA Dec , 2005
) )
( , 100085)
: , , TSP
54.97ug- m’ 3, DI NOs Ca NHi 4 85% TSP K
,ca Mg” NHi 0% , 0.97
JFF Mg®* ca JNH3 , F NHiZ Mg*
ca® 4 , NO3 , Na ,
D7
: 1000-0933(2005) 12-3231-06 1 X513 A

Size distr ibution and seasonal var iation of ions in aerosol at sam i-urban site in
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o Sciences, Beijing, 100085, China). Acta Ecologica Sinica, 2005, 25(12): 3231 3236
Abstract: Concern about air pollution has led to numerous studies on the chemical composition and sources of atmoheric
aerols A tmogheric aerools influence many atmosheric processes including cloud formation, visibility variation and olar
radiation transfer, and play amajor role in acidification of clouds, rain and fog A I, they have been found to be assciated
w ith health problems, such asmortality and asthma To understand their ources, behaviors and forming mechanisns, it is
mportant to measure both size distribution and chemical composition of atmogheric aecrols The am of this study was to
investigate the size distribution and seasonal variation of thew ater-luble ion ecies in amoheric aerols

The sanpling sitew as chosen on the roof of a five-story building (about 15m above the ground level) in Research Center
for Eco-Environmental Sciences, located in northw estern sami-urban areaof Beijing city. Size fractionated atmopheric aerols
were sampled wo times per month from January to Decanber, 2003 In each sanpling, a four-stage cascade particulate
separator (DFJ-1) wasused at aflow rateof 566L min” *with nominal size cutsof < 1.1, 1.1 2.0, 2.0 3.3, 3.3 7.0and
> 7.0 um aerodynamic dianeter Sampling duration was about 24 h starting from 10 a m. Once sampling was finished,
sampler filter w as folded face to face and placed in aplastic bag Sampled filtersw ere ultrasonically extracted for 45min using
50 m| of deionizedw ater, the extractsw ere filtered and analyzed for major ions (i e anions F, CI', NO3 and 0% ; and

cations Na', NH4, K*, M ¢g* and Ca®) using D ionex DX-120 ion chromatograph
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Data showed that average concentration of total water-luble ions in TSP was 54 97 ug/m?®, with amaximal value in
w inter and aminimum in summer. Composition of the collected aerools indicated that the highest ionwas 0% , follow ed by
Ca*, NO3 andNHi. These four ionsaccounted for more than 85% of total ionic concentration Themaximum concentration
of K" wasobserved in summer, w hile the highest concentrationsof Ca®* andM g* occurred in autumn The total nitratew as
greater in autumn andw inter than that in oring and summer, suggesting that part of anmonium nitratemight be vaporized at
high temperature due to the equilibrium betw een gasphase and wlid phase The concentrationsof NHZ and SO% had similar
trend of variation w ith a correlation coefficient (r) of 0.97 The distributions of water-luble ions in atmogheric aerools
w ere different anong different sizes Themass size distributionsof CI', NO3, S0% , Na' and K* w ere bimnodal w hile that of
F,Mg®, Ca andNH’ were unimodal F , M g* and Ca* weremainly enriched in the coarse fractions, whileNHZ was
abundant in fine fractions Seasonal variationsof F', NHi, M g and Ca* in different size particulates remained constant
Size distribution of NO3 w as different in different seasons, with the highest concentration in fine particles (< 1 1 pm) in
w inter and coarse particles (> 7.0 um) in other seaoons Na" was dominant in coarse particulates (> 7.0 pm) in ring,
suggesting that N a” w as largely il derived Because K* wasmainly enriched in particulates less than 1. 1 pm, itw as believed
that K* wasmainly originated from biomass burning T he size distribution of SO% w as significantly different betw een heating
and non-heating periods S0O% in coarse particle had been ascribed to contribution from re-sugpension of il and fomation by
heterogeneousoxidation of SO2o0n particulates derived from il

Key words aerol; water-luble ion; size distribution; Beijing
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Table 1 Seasonal average concentrations of nine ions in TSP (ug/m?2)
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